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Why pneumatic control engineers bring 
their "tough” valve problems to Hydro-Aire 


They’ve been here before. They know Hydro-Aire designs reliable 
pneumatic valves and delivers on time. So, they come back. It’s that 
simple. How we do it is no secret. We stress design simplicity, apply 
criteria based on more than 10 years’ solid experience. Our Pneumatic 
Test Lab ranks with industry’s best. Our plant is specialist-staffed to get 
the job done (1) right and (2) on time. Performance is proof. Ty us. Our 
new Pneumatic Equipment Catalog describes current, qualified produc- 
tion designs for operating pressures to 3800 psi; operating temperatures to 
1000°F and 500°F ambient. Write on your company letterhead for a copy. 



ENGINEERS: write D. B. Nickerson, Chiel Engine 
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For transporter-erector-launcher systems and sub systems designed and built to 
meet your specific needs, call on the experience and facilities of Bendix. Un- 
challenged pioneer status in both the automotive and aircraft industries provides us 
with unique preparation to supply transport systems for aircraft, missiles or spacecraft. 
In addition to complete systems. Bendix-built components for transporter- 
erector-launchers include central hydraulic power supply and control system, 
heavy duty brakes, power brakes, power steering, hydro-pneumatic suspension 
systems, leveling devices, anti-skid mechanisms, and power actuators. 

For assistance in meeting your transporter-erector-launcher needs, contact Sales 
Manager. Bendix Support Equipment, Bendix Products Division, South Bend, Ind. 
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ENGINEERING IS PART OF THE RELIABILITY PATTERN AT ELECTRO -TEC 
Highly creative, but infinitely profound engineering is basic to the 
reliability pattern at Electro-Tec. A product is designed with built- 
in reliability. It doesn’t stop with basic design ... all phases of engi- 
neering proceed with a comprehension of the natural laws that 
insure reliability — the spark that extends product capability and 
performance beyond the expected. ELECTRO-TEC CORP., 
South Hackensack, N. J.— Blacksburg, Va. — Ormond Beach, Fla. 
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Auditorium, St. Louis, Mo. 

|au. 23-25— 29th Annual Meeting, Institute 
of the Aeronautical Sciences. Hotel Astor, 
New York, N. Y. Honors Night Dinner, 
Ian. 2d. 

I'd). 1-3— Second W inter Military Elec- 
tronics Convention, Institute of Radio 
Engineers, Biltniorc Hotel. Los Angeles. 

Feb. 1-3— Solid Propellants Conference, 
American Rocket Society. Salt Lake City. 

Feb. 15-17— International Solid-State Cir- 
cuits Conference. Institute of Radio En- 
gineers. Sheraton Hotel. Philadelphia. 

Mar, 5-9— Sixth Annual Gas Turbine Con- 
ference and Exhibit, American Society of 
Mechanical Engineers. Shoreham Hotel, 
Washington, D. C. 

Mar. 9-10— Second Symposium on Engineer- 
ing Aspects of Magnetohydrodynamics, 
University of Pennsylvania. Philadelphia. 

Mar. 9-10— Flight Propulsion Meeting, In- 
stitute of the Aeronautical Sciences, 
Cleveland. Ohio (classified). 

Mar. 12-16— Aviation Conference, American 
Society of Mechanical Engineers, Statler- 
I liltoii. Los Angeles. Calif. 

Mar. 13-15— Flight Testing Conference, 
American Rocket Society, Los Angeles. 

Mar. 13-16— Test. Operations and Support 
Conference, American Rocket Society, 
Biltniorc Hotel. Los Angeles. Calif. 

Mar. 16-18— Fifth National Conference on 
Aviation Education, Mayflower Hotel, 
Washington. D. C. 

Mar. 20-23— International Convention, In- 
stitute of Radio Engineers, Coliseum and 
Waldorf Astoria Hotel, New York, N. Y. 

Mar. 20-24—1961 Western Metal Exposi- 
tion. American Society for Metals. Pan- 
Pacific Auditorium, Los Angeles, Calif. 

Apr. 4-6— International Symposium on Elec- 
tromagnetics and Wind Dynamics of Gas- 
cons Plasma, Polytechnic Institute of 
Brooklyn, Brooklyn, N. Y. 

Apr. 5-7— Lifting Re-entry Vehicles: Struc- 
tures, Materials A Design, American 
Rocket Society. Palm Springs, Calif, 

Apr. 17-28— 14th Technical Conference, 
International Air Transport Assn,, Queen 
Elizabeth Hotel, Montreal. Canada. 

Apr. 18-20— Symposium on Chemical Re- 
actions in the Lower and Upper Atmos- 
phere, Stanford Research Institute, Mark 
Hopkins Hotel. San Francisco, Calif. 

Apr. 20-22— General Meeting, American Me- 
teorological Society with the American 
Geophysical Union, Washington, D. C. 

Apr. 26-28— Liquid Rockets. Propellants 
and Combustion Conference. American 
Rocket Society. Palm Beach Biltniorc. 
Palm Beach, Fla. 

Apr. 30-May 4— Seventh National Aero- 
Space Instrumentation Symposium, In- 
strument Society of America, Adolphus 
Hotel. Houston, Tex. 

May 8-10— National Aeronautical Electron- 
ics Conference. Institute of Radio En- 
gineers. Miami and Riltmore Hotels. Day- 

May 22-24— National Telemetering Confer- 
ence, Hotel Morrison. Chicago. 111. 

May 26-Junc 4-24th French International 
Air Show, l.e Bourget. Paris. Fiance. 

Sept. 4-10—1961 Flying Display and Exhibi- 
tion. Society of British Aircraft Construc- 
tors, Famborough. England. 
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SPRINGBOARD 
FOR SPACE:LUNA 

The moon is a ready-made space station for inter- 
planetary exploration; space vehicles could he built, 
fueled, and launched there: lunar elements could he 
used to give man independence from earth. To help 
make this concept a reality, NAA’s Missile Division 
has integrated the ideas of scientists in many fields 
and is studying how to reach the moon . . . how to 
live in its alien climate... how to process lunar mat- 
ter. One example: a study of processes to obtain 
water from materials likely to he found on the moon. 

THE MISSILE DIVISION OF 4 

NORTH AMERICAN AVIATION, INC. 






NEEDLES . . . looking for a haystack 


At I-T-E Special Products Division, the 
finest tools and craftsmanship are ideally 
suited to solving your most difficult produc- 
tion problem. These machines and men are 
among the finest in the world, trained to the 
exacting requirements of the nuclear, missile 
and electronic industries. 

Modern plant facilities and controls pro- 
vide the proper atmosphere for precision 
manufacturing. Extensive inert gas welding 
facilities tame today’s exotic and difficult-to- 


handle metals and alloys. And precise tem- 
perature control of heat treating insures 
proper stress-relief and annealing operation. 

In research, development and engineer- 
ing, specialized staff capabilities have earned 
I-T-E prime contract awards on critical in- 
dustrial and defense projects. These experi- 
enced facilities are looking for your unique 
problem to solve. Our engineers will be glad 
to consult with you on your project. A call 
might save you weeks of precious time. 


I-T-E CIRCUIT BREAKER COMPANY 

Special Products Division, Dept.AW> 601 E. Erie Ave. • Philadelphia 34, Pa. 
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SYSTEMS 
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RESEARCH & 
DEVELOPMENT 


ENGINEERING 



Missile experience shows that in certain 
heat control situations no one material 
will perform as well as two (or more)— 
on insulation with protective high-temper- 
ature facings. 

Problem is how to effectively combine 
these materials into a structurally strong 
unit? The answer is Min-Klad Interlok 



Q-./t. 


1) Outer racing, 2) Interlocking web, 3) Core. 
4) Inner facing. 


—a new structural system that interlocks 
Min-K insulation and reinforced plastic, 
metal or other high-temperature facings. 
The result: one product that gives the 

strength, toughness, rigidity! Erosion re- 

. . . plus the outstanding advantages.of 
Min-K insulation— an insulating core that 
has the lowest thermal conducts ity avail- 
able for sen ice temperatures up to 2000°F 
steady-state, and higher for transients. 
Min-K's thermal conductivity is actually 
lower than the molecular conductivity 


specify Min-Klad Interlok in a wide 
variety of heat-resistant and/or ablating 
materials— asbestos-phenolic (ARP-40), 
and similar reinforced plastics, as well as 
stainless steel and other heat-resistant 
metal foils and meshes. For some require- 

different material— for example, one that 
offers characteristics required for bonding 
or fastening to other surfaces and parts. 

Like all J-M Av iation insulations, Min- 
Klad Interlok is factory-fabricated to 

component housings of any shape or size. 
Write today for technical specifications. 
Address Johns-Mamille. Box 14, New 
York 16. New York. In Canada, Port 
Credit, Ontario. 


Wide range of facings 

For the hot face, the missile designer can 

Johns-Manville Si3i 






A NEW 
ENGINEERING 
MATERIAL 


built-in damping 
dissipates random vi bra 

and high-energy noise . . . 

controls structural response 


Dyna-damp panels and structural sections' 
be designed in many configurations for ad 


DYNA-DAMP FEATURES 

High strength: bonded construction provides structural integrity 
across complete part. Ultimate strength: W% of solid alumi- 
num. Shear strength of BTR layer: over 500 psi. Climbing 
drum peel strength: over 60 lbs. 

Light weight: fighter than aluminum sheet of equal thickness. 

Excellent fatigue life: proved greatly superior to aluminum in 
acoustic tests to 170 db. 

Broad temperature operation: - 65° to -f- 2SO=F. 

Ease of fabrication: can be punched, sheared or stretch formed 
by standard methods . . . fastened by riveting or adhesive 


LORD MANUFACTURING COMPANY . ERIE, PA. 



HIGH CLAMP-UP 
MEETS MACH 2 
STRUCTURE NEEDS 




Faster the speed, more varied the mission . . . the 
more critical are the structural requirements. 
Such is the Navy's newest all-weather, nuclear 
weapons carrying aircraft... the carrier-based A3J 
Vigilante. 

Because of their excellent residual preload char- 
acteristics. Hi-Loks were selected for use through- 
out the A3J primary structure. The unique Hi-Lok 
torque-off feature produces a high, uniform clamp- 
up of high tensile sheet materials in all grip condi- 
tions. The installation method is smooth and quiet. 
Inexpensive, lightweight, Hi-Lok tooling reduces 
worker fatigue and avoids the need for heavy 
squeezers or bulky pull-type equipment and their 
limitations in close quarters. In open areas, Hi- 
Loks can be installed at speeds up to 45 per 
minute. 

Write or contact us for Hi-Lok technical and 
specification data. 
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600% more coverage at 2% of cost 

Gilfillan has been selected to up-date USAF worldwide GCA network. 
Now under way, Gilfillan field modifications of 183 USAF GCA sys- 
tems. Provides, immediately, the expanded area of control vital for 
safer guidance of high performance jets-af less than 2% of the cost 
of replacing these proven GCA systems. The low cost on-site modifi- 
cations accomplish the following : 

Radar altitude coverage, the most critical factor in jet guidance, is 
increased more than 400%. Range coverage is extended 50%. Total 
expansion in radar-controlled airspace, 600%. 


(jilfilla 
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NOW! 600% 
more airspace 
radar-controlled for 
safer guidance 
of USAF jets! 



THE MISSILE RANGE: Measure of Capability 


The missile range today is a vast proving ground for advanced 
technologies. It symbolizes the "state of the art" in computa- 
tion, physics, chemistry, metallurgy, propulsion, hydraulics, 
electronics, inertial guidance, communications and every other 
scientific field. 

The most critical need of the missile range is to know system 
performance exactly. This calls for integrated standards of 
measurement and data handling, and therefore for entire sys- 
tems and entire installations engineered to that objective. 

To this problem Sperry Rand has a logical answer: com- 
patible instrumentation. The scope of Sperry Rand capability, 



illustrated above, embraces the whole panorama of the space 
age. Compatible Instrumentation is the principle of precision 
in missile range measurement, and a plan of action for apply- 
ing this principle to projects now developing. 

For the necessary team approach to missile range tech- 
nology Sperry capabilities are joined with those of all other 
corporate divisions which have contributions to make— among 
them Ford Instrument Company, Remington Rand Univac, 
Vickers Incorporated and several component divisions special- 
izing in microwaves, electronic tubes and solid state devices. 
General Offices : Great Neck, N. Y. 








Magnavox. 


As a result of development by the 
Magnavox Company in conjunction with 
the Navy Department, every Chance 
Vought F8U-2N Crusader Fighter Pilot 
sees the target at a glance— day or night, 
in any kind of weather. 

Here are the eyes of a modern weapons 
system ... a component that delivers 
the range, weight and reliability so abso- 
lutely necessary to successful tactical 

This airborne radar system is just one 
of many systems which have been and are 
being designed and produced to satisfy 
the tactical requirements of the military 
services in the fields of Communications, 
Airborne Radar, ASW, Navigation, Fus- 
ing and Data Handling. 



AIRBORNE FIRE CONTROL RADAR 


COMMUNICATIONS 
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MISSILES 
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MCDONNELL F4H-1 
uses Chatham transformer-rectifiers 



CHATHAM ELECTRONICS 

division of 

©TUNG-SOL ELECTRIC INC. 





WHATEVER THE WEATHER 

the Ryan AN/APN-97 Doppler Navigator for helicopters 
continuously and automatically detects and displays drift, vertical and heading speeds. 

By providing sustained automatic hovering and all-weather capabilities, 
it made possible a vital breakthrough in anti-submarine warfare missions. 
The first, lightest, self-contained navigator of its kind, the APN-97 is in full production 
for the Navy, Marines and Coast Guard and is the only Doppler helicopter navigator 
in world-wide operational use. The APN-97 operates on the approved frequency 
of 13,300 megacycles and has demonstrated very high accuracy. Applications include: 
All-Weather ASW, Rescue, Navigation, Blind Landings, Automatic Hovering, 
Aerial Surveys, Drone Helicopter Control, Traffic Control. World leader in the field of 
C-W Doppler navigation, Ryan Electronics is also making significant 
progress in solving problems essential to the success of future missions into Space. 


RYAN 



;nging opportunities to engineers 



CAPABILITY 

is spelled 

a-u-x-i-l-i-a-r-y 

p-o-w-e-r 

In technology and facility, Vickers 

continually matches your need 

Experience gained on every type of military aircraft 
and commercial airliner plus numerous missile applica- 
tions assures top performance from every Vickers 
auxiliary power package. Either complete and separate 
power generating systems or motorpumps can be pro- 
vided depending on specific application requirements. 

Precise performance evaluation— particularly on 
motorpumps — can often be provided even before the 
final package is developed from proved standard ele- 
ments by building up prototype units and subjecting 
them to feasibility and performance tests. From these 
ne the ultimate custom designed pack- 
a high order of reliability and requiring 
it power— all in a compact, lightweight 

data is available in two new Vickers 
A-5239 “Power Systems” and A-5258 
“Motorpumps". Write for your copies to either 
address listed below. 
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The Navy’s Fleet Ballistic Missile weapon system is now operational. Somewhere in the seas that cover three- 
fourths of the earth the USS George Washington is on station, armed with 16 Polaris missiles. Thus ends 
a race against time; thus begins a new hope for peace. Lockheed, prime contractor and missile system mana- 
ger, hails Aerojet-General, General Electric, Westinghouse, and the thousands of associated contractors, 
large and small, who helped bring the Polaris missile to operational status. 
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EDITORIAL 


More Scrutiny of CAB 


Another analytical look at the Civil Aeronautics Board 
has been taken, this time by McKinsey & Co., manage- 
ment consultants hired by the Bureau of the Budget. 
For a full report on their recommendations see p. 38. 
T he McKinsey report, along with the survey being made 
by James M. Landis (AW Nov. 21, p. 37) and some 
self-analysis by the Board members themselves (AW 
May 2, p. 38), should provide ample material on which 
to base a badly needed reorganization and reorientation 
of the CAB so it can adequately perform its function in 
the jet age. 

We strongly support the McKinsey recommendation 
that the term of the CAB chairman be increased from 
a single year to three years. Much of the future success 
of the Board will depend on the work of an outstanding 
chairman. It is virtually impossible to do an outstand- 
ing job of leading any organization, even a big league 
baseball team, under an annual contract renewal. 

The Renewal Threat 

In the case of the CAB, the annual appointment of 
the chairman has been used sometimes as a political 
knife to cut the throat of an able chairman who aroused 
the ire of a politically powerful airline, and there is 
always an implied threat of this kind of action even if 
it fails to materialize. A three-year term would give 
the chairman a much more solid base from which to 
operate and would permit a more vigorous exercise of 
leadership. 

This premise also supports the increase of the CAB 
to a seven-man membership. This increase would allow 
the chairman more time to function in that capacity and 
tie him down less to ordinary membership duties required 
under the present system. It would also give the CAB 
a much broader outlook than it has ever exhibited by 
providing for more varied opinions on its major issues. 

There is also little doubt that some reorientation of 
CAB activities is required if the Board is to devote its 
major effort to the major problems of the air transport 
industry and the public it serves. We see little profit 
in some of the trivial directions the CAB staff takes, 
such as its current investigation of Admiral. Ambassador 
and Clipper club operations. It is obvious that CAB 
examiners badly need help in the preliminary prepara- 
tion of route cases. These cases now take as much as 
two or three years work almost single-handed before they 
are ready for an examiner to make his recommendations 
to the Board. 

The CAB of the 1960s will be required to cope with 
some of the most financially acute, technically complex 
and socially expansive problems that any mode of trans- 
port has ever faced, and it must be organized and op- 
erated to cope with them properly. Among the major 
continuing problems it must handle effectively are: 

• Combined impact of creating excessive route compe- 
tition during the past five years and the sudden, revolu- 
tionary seat expansion created by the capacity and 
velocity of jet transports. The basic policy of creat- 
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ing competition along many former monopoly routes 
was sound, but by failing to anticipate and understand 
the jet impact on this competitive pattern, the CAB 
went much too far in creating competition beyond what 
the public requires to provide it with better service and 
far beyond what the traffic on many of these routes can 
economically support. A new look at this entire jet age 
route and traffic pattern is urgently required. The too 
simple solution of mergers will not solve many of these 
problems either. Many of the mergers now proposed 
as solutions to this over-competition, over-capacity prob- 
lem will simply weaken currently strong trunklines and 
pave a path toward an eventual return to federal subsidy. 

• Fare regulation will continue to be a burning issue. The 
CAB’s past policy on fares has been far too narrowly con- 
ceived and restrictive to function effectively. It must 
devote considerable effort to devising a more flexible 
policy that will adequately protect the public against ex- 
cessive charges but allow the competing carriers to de- 
velop new services and rates that will fill the growing 
seat capacity available. This is an activity that the Board 
should be studying continuously, not just waiting until 
airlines come to its door with specific problems. 

• Foreign competition with both U. S. international and 
domestic airlines is growing stronger and more politically 
potent. The CAB must develop a more powerful voice 
in the U. S. position on this issue if it is to adequately 
support the air transport pattern. Currently it is much 
too subordinate to State Department to do much of a 

• Safety is a much disputed function of the CAB. As 
the Board is now staffed, it does not have sufficient 
technically qualified personnel to adequately do the jobs 
it is supposed to perform. Either the safety function 
should be completely divorced from the CAB, leaving 
it free to concentrate entirely on economic matters, or 
the current safety staff should be enlarged to enable it 
to discharge its responsibilities properly. The recent 
performance of the CAB on the Electra safety problem 
offered strong evidence in favor of getting the technic- 
ally unqualified Board members out of the safety picture 
completely. 

People Are the Key 

But whatever administrative or procedural changes are 
effected for the CAB, its basic problem will still remain 
the attraction of high caliber, properly qualified per- 
sonnel both to the Board itself and to its key staff posi- 
tions. The recent failures to persuade some top grade 
people to accept appointments to the CAB were certainly 
discouraging, and this has been a govern men t-wide prob- 
lem in recent years by no means confined to the Board. 
But its solution is the key to the effectiveness of any 
other reforms that are introduced into the CAB's sphere. 

Nobodv in the air transport business today will contest 
the need for a capable, fast-acting Civil Aeronautics Board 
in the knotty years that lie just ahead in the jet age. 

—Robert Hotz 
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Here’s the smallest, 
HERMETICALLY SEALED 
Precision Switch ever made! 



KLIXON TYPE ATI-1 


Here is the first truly subminiature, precision calibrated switch that is 
hermetically-sealed to MIL-S-8484B. Prior to sealing, the ATI-1 is especially 
processed and filled with a dry, inert gas to insure reliability for "Dry Circuit” 
applications. The exterior parts are corrosion resistant. The solder type terminals, 
brought out through fused glass seals, are tin dipped to facilitate soldering. 

This new “Klixon" switch is designed around a unique, “W” shape, snap- 
acting element to meet stringent shock and vibration requirements. Where switch 
reliability, space and weight-saving are important, this switch sets new standards 
of compactness and represents the latest advances in the “state of the art.” 
Here is the answer to a designer's prayer for the smallest, lightest, snap-acting, 
environmental free switch that can be made and yet still be a reliable, precision 
device. Write for further detail on various means of mounting and actuators. 


Texas Instruments 


SPECIFICATIONS 

of MIXON type ATI-1 

Actuoting fore 12 ± 6 ozi. 
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Circuit 


WHO’S WHERE 


In the Front Office 

The Military Products Group of Minne- 
apolis-Honcywell Regulator Co.. Minne- 
apolis, Minn., has announced the following 
appointments: Charles L. Davis, vice pres- 
ident and manager of all Aeronautical Divi- 
sion operations; M. P. Fedders, vice pres- 
ident and manager of the company’s Boston, 
Mass., division; W. T. Noll, manager of 
Aeronautical Division operations in Minne- 
apolis; J. W. Anderson, manager, Aeronau- 
tical Division’s St. Petersburg, Fla., facility, 

Hans M. Schifi. vice president and gen- 
eral manager, Technical Products Division, 
Packard Bell Electronics Corp., Los Angeles, 
Calif. 

Lewis Boddington and Raoul Hafner have 
joined the board of Westland Aircraft, 
Ltd.. Yeovil, Somerset, England. Mr. Bod- 
dington will be technical director-develop- 
ment, and Mr. Hafner, technical dircctor- 

Clilford A. Bussc. vice president-opera- 
tions. Siegler Corp.’s Hallamore Electronics 
Division, Anaheim, Calif. 

Robert E. Dclany. president, Icelandic 
Airlines. Inc., succeeding Nicholas Craig, 

Donald R. Butterfield, sice president- 
marketing, Idaho Maryland Industries, Inc., 
Los Angeles, Calif. 

Eduard G. Schrocdcr, vice president and 
director-engineering and sales. Electric 
Products Co., Cleveland, Ohio. 

Charles L. Nelson, assistant to the pres- 
ident of C & H Supply Co., Inglewood. 

Charles Liskcv, executive assistant to the 
president, Electro-Tec Corp., South Hack- 
ensack. N. I.. with headquarters at the 
Ormond Beach. Fla., facility. 

Dr. Clifford Fumas. chancellor of the 
University of Buffalo, has been elected 
president and chairman of the board of 
trustees of the Western New York Nuclear 
Research Center. 

Cmdr. Simon J. Burttschcll (USN), head 
of the National Aeronautics and Space 
Administration's newly established Test 
Support Office at the Pacific Missile Range, 
Point Mugu. Calif. 

Honors and Elections 

Richard Rhode, assistant director of re- 
search of the National Aeronautics and 
Space Administration, and Bo Lnndberg, 
director of the Aeronautical Research Insti- 
tute of Sweden, have received the Flight 
Safety Foundation's Award of Merit, 
Awards of Merit, provided for by Aviation 
Week magazine, are presented for distin- 
guished service in achieving safer utilization 
of aircraft. 

Lloyd V. Bcrkncr, president of Associated 
Universities, Inc., has been elected president 
of the Institute of Radio Engineers for 
1961. Also: Franz Ollendorff, research pro- 
fessor at the Technion-Israel Institute of 
Technology, Haifa, Israel, was elected vice 

C resident representing overseas countries; 

F. Byrne, manager of the Riverside 
(Calif.) Research Laboratory of Motorola, 
Inc., was elected vice president representing 

(Continued on page 126) 
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INDUSTRY OBSERVER 

► Air Force Ballistic Missile Division has been briefing automatic checkout 
equipment manufacturers individually in an effort to secure off-the-shelf 
equipment for the Midas and Samos programs. This equipment would not 
be related to the automatic programing and test system for Lockheed's high 
vacuum orbital simulator (AW Nov. 14, p. 23). 

► Proposals arc due soon for forward area data processing equipment capable 
of providing fast analysis of data, such as electronic countermeasures infor- 
mation, recorded by Strategic Air Command aircraft. Equipment would be 
located at forward bases so processing could begin soon after an aircraft 
landed. The project is being handled jointly by SAC and Rome Air Devel- 
opment Center. 

► Soviets claim to have developed synthetic transistors with parameters 
similar to germanium transistors. Credited to Nobel Prize chemist N. N. 
Semenov, the synthetic transistors are made of polyacrylonitrile. The mate- 
rial is given its semiconductor qualities by using electron bombardment or 
intense heat. Other materials found to acquire semiconductor properties 
under heat are polyvinylchloride, polyvinylbenzcnc and polystyrene. 

► Defense Department funding of studies of the transient effects of nuclear 
explosions on electronic equipment (AW Aug. 8, p. 58) is being controlled 
by the transient effects panel in the Defense Atomic Support Agency. Serv- 
ing as nuclear weapons adviser to Defense, the agency has 16 panels whose 
studies include biological and space effects. 

► Sikorsky is building three twin-engine S-64 flying cranes, powered by Pratt 
& Whitney JTFD-12 turboshafts. One will be used as a company demon- 
strator and the other two will be sold to West Germany through United 
Aircraft's German subsidiary. Weser Flugzeugbau. West German order 
has not yet been signed. 

► Planned switch to Rolls-Royce RB.163 turbojets for the Blackburn NA.39 
Buccaneer should give the naval strike fighter low-level supersonic dash capa- 
bility. New 10,100 lb. thrust engines are expected to increase the aircraft’s 
speed on the deck from the current Mach 0.9 to Mach 1.2. 

► British TSR.2, tactical strike-reconnaissance fighter design with V/STOL 
performance, is expected to weigh about 90,000 lb. Technical arguments 
still continue in U. S. and Britain over the need for this aircraft, which is 
under development by a joint English Elcctric-Vickers team. TSR.2 pro- 
ponents cite its supersonic capabilities coupled with V/STOL performance. 
Opponents point to high development costs and say the NA.39 with Rolls- 
Royce RB.163 engines can perform all TSR.2 missions except the short-term 
Mach 2 dash capability specified by the Royal Air Force. 

► Army pilots are flying the Northrop N-156F fighter and Douglas A4D-2N 
attack aircraft at Edwards AFB to evaluate the operation of high perform- 
ance aircraft in a close air support role. 

► Soviet Union has a new all-metal glider, designated A-l 5, which is equipped 
with a lightweight "remote pilot" system. Glider carries a two-way radio 
and transponder beacon. Ground radar operator can determine glider's dis- 
tance, altitude and speed and is responsible for notifying the glider pilot of 
deviations from course. Glider also carries a “thermovisor” to help its pilot 
locate upward air currents. 

► Sweden is considering an order for Bomarc B defense missiles and is dis- 
cussing perfonnancc and price details with Boeing. 

► U. S. aircraft industry will be permitted to bid in future NATO design 
competitions, but they will face stiff barriers. There is continuing political 
pressure to keep NATO work in European factories, and high costs arc a 
serious barrier to acceptance of a U.S. design. American companies arc 
increasing cooperation with European firms to reduce costs, and they may 
submit joint proposals in future competitions. 




LIBRASCOPE 
COMPUTER 
FACILITIES 


■ Shown below is a composite view of Librascope’s facilities where 
I a variety of computer systems are currently in different stages 
I of design and production. Some are strategically involved with 
| national defense... others deal with business and industrial process 
control. Each is uniquely designed to answer a particular need. The 
I success of these systems illustrates the value of Librascope’s 
. engineering philosophy: A decentralized organization of spe- 
' cialized project teams responsible for assignments from concept to 
delivery... and backed up by excellent research, service, and I 
ities. For your computer requirements, call on the company I 
of diversification in computer technology is unsurpassed. I 
Division, General Precision, Inc., 808 Western Avenue, 

For career opportunities write to John Schmidt, Engineering 



production facil- 
whose breadth 
■ Librascope 
Glendale, Calif. 
Employment. ■ 



Washington Roundup 


Military Budget Shock 


Shocked military biidgetcers worked through the pre-Thanksgiving weekend to 
repair their Fiscal 1962 money requests after Defense Department's review of the 
original proposals eliminated whole programs and added others that are not wanted. 

Revised requests were being presented to Defense last week, but a number of 
major projects were stalled on the desk of Defense Secretary Thomas S. Gates. Jr. 
Among them were approval of the government-sponsored supersonic transport program, 
which Air Force wants to manage, and Tactical Air Command's proposal for an STOL 
fighter. 

Gates docs not want to approve any big new projects until he determines their 
probable impact on the Fiscal 1963 and 1964 budgets. This caution, plus deep cuts 
in several key development proposals, have convinced some observers that many pro- 
grams will lose six months because of the change of administration, no matter now 
rapidly President-elect John Kennedy gets moving in January. 

NASA’s budget request for Fiscal 1962 will be 25% above the $915 million 
asked by the Administration for the current fiscal year. NASA also will ask for a 
supplemental for Fiscal 1961. It will include funds for communications satellites 
and booster development. 


Man-in-Space Fog 


NASA-AEC Friction 


Latest example of the kind of confusion resulting from the present official attitude 
that there is no demonstrable military need for man in space is the Space Plane project. 
Air Force wants $20 million in Fiscal 1962 to study this manned atmosphere-orbital- 
space vehicle. But because NASA is the only agency clearly charged with manned 
space exploration now. it is proposing taking over Space Plane (see p. 26). 

Investigation of rocket engine programs by Congress early next year will re-open 
the old controversy over NASA’s award of the 200,000-lb. thrust Saturn hydrogen 
engine development to Rocketdyne. 

Aerojet-General objected strenuously— one official wired the agency that he was 
“profoundly shocked”— when Rockctdync's $44 million bid beat out Aerojet’s $66 
million bid last June. Aerojet President Dan Kimball tried to get NASA Adminis- 
trator Keith Glennan to hold another competition between these two companies only, 
since Pratt & Whitnev— the third serious contender on a technical basis— had bid 
almost triple Rocketdvne’s price and Glennan had cited cost as a major factor in 
selecting the winner. 

Contract changes made since the award will run development cost above Rocket- 
dyne’s original price. This apparently is the biggest lever critics have handed Congress 
to use in prying the case open. 

Watch for a quiet drive by vehicle prime contractors to regain control over initial 
flight test programs, a function which is being assumed by NASA and Air Force in 
more and more projects. No contractor demonstrations were allowed on the Mercury 
capsule, nor are any company flight tests planned for Dyna-Soar. 

Industry feels that these demonstrations, long a part of aircraft contracts, are 
necessary for working out technical bugs before the flight hardware is turned over 
to the customer. 

Creation of a joint NASA-Atomic Energy Commission office to handle the Rover 
nuclear rocket program has not entirely eliminated friction. AEC labs usually are 
barred from advanced development work, but Los Alamos wants to stay with the 
Rover reactor through initial flight tests. NASA prefers to bring industry in well 
ahead of that step. 

NASA also wants its Lewis Research Center to act as systems director, but AEC 
maintains NASA has no charter to direct nuclear reactor work. NASA cites AEC's 
approval of the Plumbrook test reactor at Sandusky, Ohio, which Lewis operates. 

Former AEC Commissioner Thomas E. Murray has cited military support in 
answering strong criticism of his attempts to end the nuclear test ban. ^ He points to 
urgent official requests by the three military services for studies of the "revolutionary 
new nuclear weapons which Murray says have been kept in the laboratory stage by 
the ban. Me did not quarrel with speculation that these weapons arc bombs high in 
neutron output but low in blast effect and radioactive fallout. 

Dr. Herbert York, who had a heart attack last summer, is back at his post as 
director of defense research and engineering. But there is speculation that he will 
leave the Pentagon for a less hectic position when the new administration takes over— 
possibly returning to the University of California Radiation Laboratories at Livennore. 

—Washington Staff 
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Services Challenge NASA’s Dominant Role 


Pressure increases for bigger military program; 
major national space policy changes expected. 

By Edward H. Kolcum 

Washington— Civilian domination of the U. S. space program has entered 
its most critical period as the military services increase pressure for a bigger 
role in anticipation of a major shift in national space policy under the 
Kennedy Administration. 

Result could range from a clear delineation of present roles and missions 
to a general overhaul in which the National Aeronautics and Space Adminis- 
tration would surrender its operational and contracting responsibilities and 
revert to a research agency. Some top officials of NASA and the Defense 
Department eagerly anticipate White House action as the only means of 
clearing the air for a realistic national space effort. 

NASA and the services, closely 


operating on a wide spectrum of space 
and aircraft problems, would prefer 
that there be no need for a power 
struggle. However, the military services 
feel trapped by the lack of a definitive, 
approved space program. NASA, very 
much aware of the military chafing, 
is preparing itself for the" expected 
battle. 

All groups have convincing argu- 


31). Similar confusion surrounds Vela, 
Dyna-Soar and communications satel- 
lite projects. 

While NASA appears ready to recon- 
sider and perhaps surrender some proj- 
ects, as it did with the geodetic satellite, 
the feeling in the agency is strong that 
it is prepared to wage a strong fight 
to prevent military domination of the 
national space effort at the exper 


for retaining or expanding their the thorough scientific exploration. 


space roles, and behind these arguments 
are interpretations of the 1958 space 
act which established NASA. 

NASA feels it is following its man- 
date under a strict interpretation of 
the space act and is zealously guarding 


Defense Department " is banking 
heavily on recognition by the Kennedy 
Administration that there is a military 
mission in space. Air Force insists it 
will use space when it is the only way 
' perform a mission— like global 


ts projects. It has had the potent back- naissance— or when a 


ing of the White House 
pretation, but the President has not 
been as clear in defining the military 
role. The Air Force, for example, be- 
lieves it has genuine space missions in 
warning, communications and surveil- 
lance satellites. It insists Soviet Russia 
will exploit space militarily at every op- 
portunity. Carrying the defense respon- 
sibility one step farther, all three services 
feel they are obligated to study every 
aspect of space to determine its military 
potential and to take unlimited and un- 
restricted advantage of it. 

NASA tacitly concurs on the military 
potential of space and apparently would 
give strong research support if White 
House and top Defense policy-makers 
would agree on specific missions and 
funding areas. It feels that the Defense 
Department has yet to obtain clear-cut 
approval of an over-all space program. 

Understandable confusion on the 
general space program resulted from 
the frequently-stated position of Presi- 
dent Eisenhower (AW Sept. 26, p. 28), 
virtually excluding military space proj- 
ects. At the same time, the Air 
Force was drawing up specifications to 
back the Samos reconnaissance satellite 
with the E-6 capsule (AW Sept. 12, p. 


i be 

performed better there, as in the Midas 
early warning satellite program. 

Defense has been unable to convince 
President Eisenhower on its space role, 
which it feels is restricted primarily 
not by finances, but by a national 
philosophy which virtually excludes 
identification of military with space. 
Legislation clearly spelling out Defense 
Department’s responsibility' in space was 
introduced but failed to pass in the last 


general effect. Air Force ....... .. 

none of the existing NASA programs, 
but fears the effect of civilian require- 


Samos E-6 Winners 

Washington-Martin Co.’s Baltimore 
Division, Cencral Electric’s ’Missile and 
Space Vehicle Dept, and Eastman Ko- 
dak have been chosen by USAF to de- 
velop the Samos E-6 reconnaissance satel- 
lite. Martin will do interstage work. 
GE the recoverable capsule that will 
return intelligence data to earth and 
Kodak will do the photo intelligence. 


ments overriding and blocking those 
necessary for military operations. 

NASA anticipates that vast expan- 
sion in military programs will bring 
a corresponding reduction in its own 
effort. Although hampered by White 
House restrictions against criticizing 
military programs, NASA is lining up 
its spokesmen to meet the expected 
sales campaign in the White House 
and in Congress. 

The space agency feels the scientific 
community, foreign reaction and con- 
gressional allies will be effective voices 
in retaining the major role it now has. 

NASA may be forced to take its fight 
to the Kennedy Administration and to 
Congress with a new staff because at 
least eight of its top officials hold politi- 
cal appointments and are expected to 
be replaced. Depending on the extent 
to which Kennedy wants to change 
NASA management, officials are ex- 
pected to be replaced in this order: 

• Administrator Keith GIcnnan. 

• Deputy Administrator Dr. Hugh L. 
Drydcn. 

• Assistant Administrator for Congres- 
sional Relations James P. Gleason. 

• Director of Public Information. This 
job is vacant but the duties are being 
performed by Shelby Thompson. 

• Associate Administrator Dr. Robert 
C. Seamans, Jr. 

• Director of International Programs 
Arnold W. Frutkin. 

• Director of Business Administration 
Albert F. Seipert. 

One additional job considered some- 
what politically sensitive is that of pro- 
gram planning and evaluation director. 
Although this is a scientific job. it is 
held by the NASA administrator’s top 
adviser on the over-all space program. 
Abraham Hyatt, former deputy director 
of launch vehicle programs, will take 
this post Dec. 1, replacing Dr. Homer 
Joe Stewart. 

Exemplifying conflicting areas which 
now exist in roles and missions is the 
manned space flight effort, which NASA 
considers its responsibility. By interpret- 
ing this responsibility' literally, the civil- 
ian agency has bid for direction of the 
proposed Air Force Space Plane project 
(AW Oct. 31, p. 26) causing consider- 
able resentment in USAF. 

On the other side, NASA says the 
military often fails to sell its own pro- 

f rains to Pentagon and White House 
ecision-makcrs, vet blames NASA for 
holding back progress. This is consid- 
ered the case in the Dyna-Soar program. 
NASA feels it is proving its willingness 
to help the Air Force by identifying 
Dyna-Soar as an aeronautical program 
so that it can be funded without violat- 
ing the national policy prohibiting 
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manned militarv aerospace vehicles. 

Both NASA and Air Force want to 
see the vehicle develop into an orbital 
spacecraft, but NASA says it cannot 
support Dyna-Soar as a true space pro- 
gram until the Air Force gives the vehi- 
cle a mission and the mission gets the 
approval of the Air Force. Defense De- 
partment and White House. 

Defense itself has approved only a 
suborbital research aircraft to study tem- 
perature and pressure distributions in 


Washington— Master plan for con- 
tinuous operation of sewn weather 
satellites has been prepared by a joint 
government weather committee to lay 
the groundwork for a national effort to 
win the practical and political benefits 
of a global forecasting system under 
U.S. leadership. 

Master plan calls for the use of Tiros, 
Nimbus and Aeros meteorological satel- 
lites as steps toward the goal of develop- 
ing an ultimate system of seven satellites 
and the ground equipment needed to 
make them practical weather forecasting 
tools. 'Hie program would be run by 
the Weather Bureau, with the National 
Aeronautics and Space Administration 
and other agencies participating. 

The plan was developed by a joint 
weather committee composed of repre- 
sentatives of the Weather Bureau, 
NASA, Nary and the Air Force Air 
Weather Service. This group will send 
a report, along with a request for sub- 
stantial funding, to the White House 
shortly after Sen. John Kennedy is in- 
augurated President Jan. 20. 

Committee based its study on the 
successful results of NASA's Tiros satel- 
lite experiment, and it recommended 
that future Tiros satellites be reoriented 
as operational systems. Next step would 
be Nimbus satellite operations, which 
would begin in inid-1962. and the full 
real-time global network would be in 
operation six years later. 

Ultimate space meteorological sys- 
tem would consist of four Aeros satel- 
lites in stationary equatorial orbits and 
three Nimbus polar orbiters. Like the 
Rand Corp. (AM’ Nov. 21, p. 2S), the 
plan recognizes that use of the full 
potential of the system depends on bet- 
ter ways to communicate information 
from the seven-satellite system. 

Satellite system would be able to: 

• Determine cloud amounts, cloud 
types and vertical structures, and meas- 
ure ice and snow cover. Observations 
could be made both day and night. 

• Measure radiation and temperatures 
of the earth’s surface, clouds, tropo- 
pausc and atmospheric layers. 

• Measure atmospheric masses. 
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suborbital flights from Mach 18 to 
Mach 22, and it has limited Dyna-Soar 
booster vehicles to those available in 
1965. NASA contends that the only 
booster capable of orbiting a Dyna-Soar 
weapon system is Saturn. 

Air Force plans to request Fiscal 1962 
funds to triple its present S50 million 
support for Dyna-Soar. USAF conceiv- 
ably could try to skip the suborbital ve- 
hicle, over NASA objections, and go di- 
rectly to an orbital craft. 


• Detect precipitation areas. 

• Collect and store data from remote 
stations or from free-floating balloons. 
Balloons could provide wind, tempera- 
ture and humidity readings. 

Permanent meteorological satellite 
plan now being drafted contains no cost 
estimates, but it says funding is neces- 
sary for development, project direction, 
facilities and research, 

Development effort is required for 
constant pressure balloons with pres- 
sure, temperature and humidity sensors. 
Also required are development work in 
satellite-borne radar, radiation sensors, 
atmosphere mass sensors for surface 
pressure computations, and high quality, 
large capacity communications systems, 
including high resolution television 
camera systems. 

Project direction money is required 
to carry out international and inter- 
agency coordination, to issue develop- 
ment and research contracts, and to 
device a plan and schedule develop- 

Funds will be required to establish 
readout stations, communications links, 
balloon launch facilities, satellite launch 
pads and package instrumentation labo- 
ratories. 

Research is planned for new instru- 
mentation and on the most efficient 
methods of distribution and utilization 
of data. 

NASA would retain responsibility for 
equipment design and development, 
launching and data acquisition. 
Weather Bureau would handle data 
analysis and meteorological research, 
which would be done at the new Na- 
tional Center for Atmospheric Research 
at Boulder, Colo. 

A new civilian-military liaison com- 
mittee would be responsible for U. S. 
coordination, and the World Meteoro- 
logical Organization (AW Oct. 3, p. 31) 
and United Nations would be respon- 
sible for international cooperation. 

Along with the preliminary master 
plan, the panel compiled a comprehen- 
sive definition of satellite potential 
based on the scientific achievements of 
Tiros I. The report says the first Tiros 


was so successful that remaining Tiros 
and Nimbus satellites should be planned 
as operational, rather than test vehicles. 

Instrumentation already proven pro- 
vides a capability for daytime cloud ob- 
servations, ice and snow cover observa- 
tions, thermal radiation balance, and 
two-way communications. 

Instruments are being developed or 
tested which improve cloud and snow 
cover resolutions, as is equipment for 
night cloud observation and sensors for 
surface, cloud top and tropopause tem- 
peratures. 

Data potentially available includes 
complete temperature soundings of the 
atmosphere: accurate cloud composition 
and extent, using satellitc-bomc radar; 
communications and data processing ca- 
pacity to collect and transmit informa- 
tion from remote surface and balloon 
stations; and instruments to measure 
surface atmospheric pressure, humidity, 
and variable gases in the atmosphere. 

Because clouds arc physical indica- 
tions of atmospheric processes, satellites 
will principally be used to take and 
transmit cloud cover photographs. Op- 
erationally, weather satellite data will 
be used for: 

• Hurricane forecasting, in the U. S. 
and in Japan, India and Australia. Since 
tropical storms have clear vortex signa- 
tures, satellites will be able to follow 
storm formation development, and to 
track the clouds for small-scale (1-12 hr.) 
forecasting over local areas. 

• Broad-scale forecasting, from 12-72 
hr., which will give meteorologists clear 
patterns of cloud development and in- 
tensity over ocean and land areas where 
conventional observations arc not avail- 
able, particularly in the Southern Hemi- 
sphere. By relating weather systems to 
cloud structure more directly, existing 
theories of air masses, fronts and jet 
streams are expected to become more 
nearly accurate. 

• Aviation forecasting, both civil and 
military, especially for jet operations 
and air-to-air refueling missions. Par- 
ticularly significant will be the capability 
to determine areas of clear air turbu- 
lence from high cloud activity. 

Small-scale forecasting requires ob- 
servations within 400 mi. of the fore- 
cast area, and broad scale and extended 
(three to 30 days) forecasts require 
hemispheric observations. 

Present forecasting methods provide 
22% of the information required for 
small-scale problems-flying weather and 
severe storm forecasts— and 21% of me- 
dium and extended range requirements, 
according to the report. Tiros/Nimbus 
system would give 43% of small-scale 
and 30% of the required broad-scale 
information. The ultimate Nimbus/ 
Aeros seven-satellite network has the po- 
tential to give 85% of the data needed 
for small-scale operations, and 90% for 
medium and extended forecasts. 

27 


Global Forecasting System Planned 
With Network of Weather Satellites 



First Mercury-Redstone Flight Test 


Cape Canaveral, Fla.— First launch of 
the Mercury-Redstone (MR-1) vehicle 
failed here last week after the booster 
engine shut down almost immediately 
upon ignition. Preliminary investiga- 
tion indicated that an electrical connec- 
tion to the engine apparently was at 
fault. 

Countdown had proceeded to T— zero 
with one short hold of 2 sec. at T— 8 
sec. At zero, the Redstone booster en- 
gine fired and then automatically shut 
down after a fraction of an inch liftoff. 
For reasons yet undetermined, the Mer- 
cury escape tower received the signal 
of "normal engine burnout" which 
should not have occurred until after 
140 sec. Two solid propellant rockets 
promptly ejected the tower from the 

Launch team said an electronic 


ground plug had released too soon, 
sending negative voltage to the tower, 
which interpreted the voltage as the 
"normal burnout” signal. Plans last 
week were to simulate the malfunction 
in an effort to determine why the tower 
interpreted the negative voltage as the 
burnout signal. 

The 16-ft. derrick-like unit headed 
into the clouds, reaching an altitude es- 
timated at 8-12,000 ft. It impacted on 
the beach some 1,200 ft. northwest of 
the Redstone launch pad. 

Damage to the Mercury capsule and 
Redstone booster was slight. Flight pre- 
viously had been postponed due to a 
control system gas leak (AW Nov. 14. 
p. 34). 

The larger of the two solid rockets, 
producing 55,000 lb. thrust, is used for 
both abort and jettison. The smaller 


rocket, of 400 lb. thrust capability, is 
fitted to the base plate between the 
three nozzles of the larger unit and is 
used for jettison only. Recovery of the 
tower showed that both rockets had 
fired, indicating that a jettison, rather 
than an abort, signal had been received. 

National Aeronautics and Space Ad- 
ministration officials said that until this 
factor was solved, other Mercurv-Red- 
stone shots would be delayed. 

Firing of the tower ejected the an- 
tenna canister and pulled out the 
drogue parachute. It also armed three 
posigrade rockets, located at the base of 
the capsule, which arc used to acceler- 
ate the capsule ahead of the booster in 
the separation phase. 

Once armed, the posigrade rockets 
are fired by sensors at .2 5g forces. Be- 
cause of this, and a still-hot command 





destruct system, the area around the 
MR-1 stand was declared unsafe for 28 
hr. after the attempted launch. 

Normally, the jettisoning of the 
tower arms the two parachutes in the 
top of the capsule to be deployed. The 
drogue chute opens at 42.000" ft.; the 
ringsail at 1 0,000 ft. Barometric sensors 
immediately detected sea level pres- 
sure and both chutes fell out, dangling 
alongside the Redstone booster. 

MR-1 carried an automatic abort 
sensing system, but as this was oper- 
ated on open loop and as the escape 
tower received a normal burnout signal, 
no significant data was derived. 

Purpose of this launch was to have 
placed a production line Mercury cap- 
sule along a ballistic trajectory 220 stat. 
mi. down the Atlantic Missile Range, 
reaching a peak altitude of 130 stat. mi. 




REDSTONE BOOSTER, with Mercury capsule in place, is readied for the launch. Flight 
was to test re-entry deceleration of 6g and period of weightlessness of about 5! min. 
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Rocket Noise Suit May Set Precedent 


By Michael Yaffee 

Morristown, N. J. — First round of 
what may prove to be a precedent-set- 
ting legal case involving damages al- 
legedly caused by vibrations from the 
static testing of rocket engines has gone 
against industry and, in effect, the U.S. 
government. 

In a case known as Magnus Berg, 
Halfdon Thoresen, Erling Thoresen 
ct al, vs. Reaction Motors Division, 
Thiokol Chemical Corp., 25 plaintiffs 
were awarded a total of 5100,000 in 
compensator)’ and punitive damages as 
a result of their suits against RMD for 
damages said to be caused by ground 
and air vibrations from the static firing 
of rocket engines. 

The plaintiffs were residents of 15 
homes in Lake Telemark, a northern 
New Jersey community close to Reac- 
tion Motors’ rocket engine test station 
at Lake Denmark. Their suits, all of 
which were tried at the same time in 
Morris County (N. J.) Superior Court, 
charged RMD with negligence, trespass 
and creation of a nuisance and sought 
compensatory and punitive damages. 

On motion of the defense counsel, 
Judge Elden Mills dismissed the first 
two counts. After sitting for three 
weeks, the jury decided in favor of the 
plaintiffs on the third count and 
awarded them $5,000 for each of the 1 5 
houses for punitive damages and varying 
amounts for compensator)' damage" 

Attorneys for Reaction Motors 
quickly filed a motion with the trial 
judge to set aside the verdict on the 
grounds of illegality. This motion was 
denied last week and the original verdict 
upheld. Next step for the defense will 
be an appeal for a review by the New 
Jersey Appellate Court. 

As far as can be determined, this is 
the first case in which rocket power (as 
distinguished from turbojet engine 
power) has been cited as a damage-caus- 
ing agent and so the ultimate decision 
could have important consequences far 
this country’s growing missile and space 
effort. As a result, although this par- 
ticular case might be settled out of 
court, it is believed that the case will 
be carried shortly to the Appellate Di- 
vision of the New Jersey Supreme 
Court. 

An appellate court, having been 
properly briefed, could set standards by 
which rocket engine contractors might 
operate without incurring losses, says 
William F. Campbell, Jr., division 
counsel of RMD. In this case, the mat- 
ter of the appeal is particularly pressing 
because the 5100,000 judgment (pay- 
ment of which is held up pending out- 
come of the appeal) is garnering inter- 


est at 6% annually. Moreover, RMD 
is continuing its test operations and so 
is exposed to new suits both by the 
original 25 plaintiffs and by the rest of 
the 300 families living in the three 
northern New Jersey communities 
(Lake Telemark, Hibernia and Mar- 
cella) close by Lake Denmark. Also, it 
has not yet been determined by the 
government whether or not such dam- 
ages will be reimbursible to RMD un- 
der terms of the company’s contracts 
or, if they are, to what degree. 

At the moment, RMD is awaiting 
Air Force and Navy concurrence in the 
decision to file an appeal. As the con- 
tracting officers involved in Reaction 
Motors work, they must be given im- 
mediate notice of anv legal moves 
RMD plans to make. Also, under the 
insurance liability to a third-person 

tracts, the contractor must seek the ad- 
vice of the contracting officer, and, 
when a claim is made, the contracting 
officer has the option of stepping into 
the case and of either directing or 
taking over the litigation. 

Punitive Damages 

Under the terms of its public liabil- 
ity insurance policy. Reaction Motors 
must retain responsibility for any puni- 
tive damages. Moreover, the insurance 
company's responsibility for compensa- 
tory damages in this particular case is 
limited to only about 5600 of the $25,- 
000 awarded by what amounts to a de- 
ductible clause in the policy and by the 
effective date of the policy which covers 
only the latter part of the period in- 
volved in the complaint. (RMD’s previ- 
ous insurer declined to enter the case.) 
Nevertheless, the insurance company 
offered to come into the case, and 
RMD accepted after receiving approval 
from the Air Force and Navy. As a 
result, RMD’s defense is being han- 
dled by Victor Hansen of Mead, Glee- 
son, Hansen and Pantages, a large law 
firm retained by the insurance company 
to handle its defense work. Attorney 
for the plaintiffs was Irving Ostrow of 
Goldberger and Ostrow. 

Although it is known that the gov- 
ernment is extremely interested in the 
case in light of its potential repercus- 
sions for this country's defense and 
space efforts, so far neither the Air 
Force nor the Navy has made any move 
to enter the case. But if the case is 
appealed, as it is now expected to be, 
then it is believed that the government 
will enter the case. 

The decision is up to the Depart- 
ment of Justice which would act as the 
government’s legal representative in the 


Reactions Motors has already indi- 
cated to the Judge Advocate General's 
office of the Air Force that it would 
welcome the government’s intervention 
in the event an appeal is filed. The gov- 
ernment would probably enter the case 
as amicus curiae or friend of the court. 

In this function, Department of Jus- 
tice lawyers would file their own brief 
covering both points of law and the im- 
portance of RMD’s work to the na- 
tional defense effort. Besides the pres- 
tige factor, RMD feels the Department 
of Justice could bring to bear its exten- 
sive legal knowledge concerning perti- 
nent points of law from all 50 states as 
well as the wide experience gained by 
the government in handling suits in- 
volving jet power. 

At the present time, for example, the 
government is involved in approxi- 
mately 100 cases concerning disturb- 
ances allegedly created by jets. While 
most of these cases involve disturbances 
caused by overflights of jet aircraft 
rather than static testing of turbojet 
engines, some points of law appear per- 
tinent to both cases. In the present case 
for example, the plaintiff’s original com- 
plaint charged RMD with trespass. This 
count was thrown out when RMD 
lawyers, with a reference supplied by 
an Air Force lawyer, brought to bear a 
recent decision of the Oregon State 
Supreme Court. In the case, the plain- 
tiffs claimed that airplanes coming in 
for landings at low levels emanated vi- 
brations in the air and ground that 
trespassed their properties. The court 
decided against the plaintiffs. 

Although it presently appears "highly 
unlikely,” an out-of-court settlement is 
still a possibility in the RMD case. The 
government has asked RMD to find out 
what the plaintiffs would want in the 
way of a settlement and said it would 
take their reply under advisement. In 
any settlement, RMD would ask for a 
covenant in which the plaintiffs would 
agree not to sue the company in the 
future. Even if Reaction Motors could 
get such a covenant— and it appears un- 
likely that it could, it would not be 
binding on the rest of the 300 families 
in the area. 

Also, while it is possible for a de- 
fendant to “buy his peace” in a case 
such as this one without prejudicing his 
position in future suits, that is to say, 
a settlement is not considered an ad- 
mission of guilt. But it is generally felt 
by those involved that this problem of 
rocket engine testing will have to be re- 
solved eventually and that it will prove 
less costly to establish legal precedents 
and definitions now than later. 

Another factor arguing against an 
out-of-court settlement is the difficulty 
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Services Provide Initial Funding 
For VTOL Transport Program 


and expense of building a test stand 
noise suppressor. It is believed that the 
plaintiffs would demand noise suppres- 
sion as part of any agreement. As a re- 
sult of an earlier meeting with residents, 
RMD agreed to employ a consultant 
who was to try to build a satisfactory 
suppressor. A small water deluge sup- 
pressor was actually built for a 1,000- 
lb.-thrust rocket engine which worked 
for a short while and then was burned 

Although the outlook for the suc- 
cessful construction and operation of 
such a unit is not too favorable, says a 
company official, RMD has submitted 
a proposal to the Air Force for build- 
ing a large suppressor for the 57,000-lb.- 
tlmist XLR 99 rocket engine developed 
for the X-l 5 aircraft, the largest rocket 
engine at Reaction Motors and, accord- 
ingly, blamed as the major noisemaker. 
Reversal Sought 

But perhaps the most important rea- 
son of all for carrying the case to a 
higher court is the strong belief that 
the decision will be reversed. As a Dela- 
ware corporation, the company had the 
choice or going to trial either in a fed- 
eral court or in the Morris County 
Superior Court. After the decision had 
been made for the count)’ court, the 
Port of New York Authority came out 
with its proposal to put a 5220-million 
jet airport in Morris County, a proposal 
that nettled the residents (AW Dec. 
21, 1959, p. 30). 

As a result, RMD feels that it be- 
came impossible to obtain an impartial 
jury or get a fair trial in Morris County. 
Any new suits that may arise, says 
RMD’s Campbell, will be defended in a 
federal court. 

In addition, as the basis for their ap- 
peal, RMD’s attorneys are claiming 
among other things that prejudicial 
testimony was permitted, that the 
judge's rulings were unfair and that his 
charge to the jury concerning the law 
of nuisance and punitive damage was 

Appellate Decision 

Once the case is placed on the calen- 
dar of the Appellate Court, it will prob- 
ably be several months before a deci- 
sion is reached. The three judges of the 
Appellate Court will review the case 
for legality’, fairness and so on. There 
is also a possibility’ the New Jersey Su- 
preme Court, which occasionally looks 
around for an interesting case to try. 
will lift the case off the Appellate Court 
calendar and try it directly. Should the 
case be tried in the Appellate Court 
and the original decision upheld. Reac- 
tion Motors’ attorneys would then prob- 
ably seek the necessary permission, from 
one of the three judges in order to carry 
the case to the New Jersey Supreme 
Court. 


Washington— Initial funding of the 
tri-service VTOL transport program is 
expected to finance the preliminary de- 
sign competition and a development 
test program. 

Air Force and Army have each trans- 
ferred 51 million to Navy, whose 
Bureau of Weapons is the program 
manager. Navy is expected to put up 
the third million to get the program 

The joint project is aimed at produc- 
ing about five airplanes for operational 
research with the type, before commit- 
ting the services or the manufacturers 
to a production order. 

Outline specification for the design 
imposes no restriction of type or con- 
figuration on the aircraft. But aside 
from this general approach, the detailed 
performance requirements arc stiff 
enough to make the most experienced 
designers look twice at every trick in 
the bag. 

Specifications Outlined 

The specifications call for the trans- 
port to weigh not more than 3 5,000 lb. 
gross, with a four-ton payload capacity. 
Cruising speed is to be not less than 
250 to 300 kt. at sea level with maxi- 
mum speed between 300 and 400 kt. 

Combat radius of the assault trans- 
port is to be at least 200 naut. mi., with 
300 desirable. Ferry range, in an STOL 
configuration, is to be greater than 
1,600 mi. and up to 2.600 mi. 

The transport must be able to hover 



with full payload at sea level on a 
Navy-Air Force "hot" day with engines 
at military power developing at least 
5% excess thrust overweight. With the 
four-ton pavload, the hover ceiling must 
be 6,000 ft". 

At mid-point in the mission, the 
transport must be able to hover out of 
ground effects for at least 10 min. at sea 
level. 

Operational conditions include car- 
rier capability, prepared and unprepared 
site takeoffs and landings, and all- 
weather and night-flying capability. 

Requirements were established by a 
joint service group of three teams from 
each service, headed by Capt. Robert 
R. Williams, U. S. Army. Williams was 
also head of his service's team: USAF 
team was led by Col. Joseph W. How- 
ell, and the Navy group was headed by 
Capt. Harold H. Larsen. 

These groups were appointed to de- 
termine the different service needs and 
to come up with a single requirement 
for a logistic VTOL transport that 
would be equally useful to all three 
services. They fixed the tentative re- 
quirement about one month ago. 

From the start one major concern in 
the program has been the high cost of 
prototype development. Early recom- 
mendation was to wait for another 
round of development aircraft to 
prove further capability of the type be- 
yond the first efforts of the flying test- 
beds now in the air. But time and ex- 
tra cost ruled that out, and the three 
services named a single group to try to 
write a joint operational requirement. 
This was the task given to the teams 
under Williams. 

Tri-Service Program 

The basic idea was that a tri-service 
program would save money. Also, by 
writing a requirement for a usable trans- 
port, the serv ices could buy a few air- 
planes to check operational capabilities 
through field trials. If the competition 
winner was a useful vehicle operation- 
ally, the services could move into a pro- 
duction order for the type with a mini- 
mum of trouble and at minimum cost. 
If it wasn’t, then the program cost 
would still be less than financing a com- 
plete second round of development air- 
craft. 

The teams have also given consider- 
able thought to asking for fixed-price 
bids as another way to save program 
costs. Current deadline for entries in 
the design competition is March, 1961 . 
with the hope that evaluation of the 
projects would be completed by April 
or May next year. 
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TIROS II weather observation satellite is positioned for calibration of focus and field of view of its two television cameras (left). Lens 
of the wide angle camera protrudes from the base plate. Large calibration scale is being used to calibrate the satellite’s narrow angle 
camera at the center of the base plate. Operational devices detailed at right are: (1) wide angle camera (2) narrow angle camera (3) 
television tape recorders (4) infrared system fivc-channcl radiometer (5) infrared system avionics (6) tinring clocks (7) relays 
for attitude stabilization system (8) avionic control box (9) infrared horizon scanner (10) camera circuits (11) tape recorder circuits 
(12) telemetry switches (13) antenna diplexcr (covering storage batteries) (14) automatic signal generator (15) fuse board, current regulator. 

Tiros II Transmits Cloud, Infrared Data 


Washington — High quality cloud 
cover and infrared data were being 
transmitted by Tiros II during its initial 
operation last week. 

Tiros II, second of three Tiros satel- 
lites planned, was launched by a Doug- 
las Thor-Dclta from Cape Canaveral, 
Fla., at 6:13 a.m. on Nov. 23. It differed 
from Tiros I. launched last sping (AW 
Apr. 11, p. 28), in that it contains in- 
frared sensors for earth and solar radia- 
tion experiments and has a magnetic 
orientation device. 

The 280-lb. package weighs 10 lb. 
more than Tiros I. It is in a near cir- 
cular (406-431 mi.) orbit which takes 
it 48.3 deg. north and south of the 
equator. Period on the third pass was 
98.2 min. 

First pass produced three photo- 
graphs from tne narrow-angle camera, 
which has a resolution of 0.15-0.2 mi. 
Wide-angle camera, with 1.5-2 mi. reso- 
lution, returned eight blank pictures, 
apparently because the command to 
transmit was given when the satellite 
was too low on the horizon and this 
lens was pointed away from earth. 

Tiros experiments are forerunners to 
Nimbus and Aeros weather satellites 
which the Weather Bureau foresees as 
an ultimate system for global and highly 
accurate forecasting (see story, p. 27). 

Infrared experiments are designed to 
measure: 


• Earth's albedo, or reflected solar 
energy, over a spectral range of .2-5 

• Radiation emitted by earth and the 
atmosphere over 7-30 micron range. 

• Radiation emitted through thin at- 
mosphere in 8-12 micron range, which 
is expected to provide data on night 
cloud cover, cloud temperatures and 
cloud height. 

• Water vapor radiation at the tropo- 
pause, at 6.3 microns. 

• Radiation mapping, to provide a corol- 


Discoverer Primate 
Flights 

Washington— Air Force will launch a 
young Rhesus monkey about Feb. 1 in 
the first of four primate flights in the 
Discoverer scries. 

Brig. Gen. Don Flickinger, head of 
the Air Force bioastronautics research 
program, said the Rhesus was chosen 
over other available primates as test 
specimen because chimpanzees arc too 
large for the satellite biopack and spider 
and squirrel monkeys are over-emotional. 

Primate will be programed for a flight 
of 17-18 orbits to determine effects of 
extended weightlessness and cosmic ra- 
diation dosages. Orbits will range from 

about 100 to 700 mi. 


lary with television data. Visual range is 
0. 5-0.7 microns. 

• Thermal balance between radiation 
absorbed and that reflected by the 

Magnetic orientation device was de- 
veloped by Radio Corp. of America, 
whose Astro-Electronics Division de- 
signed and built tire satellite structure 
and instruments, except infrared 
sensors. Desired orientation is obtained 
by ground command by passing a 
charge through an aluminum wire 
around the satellite to develop a pre- 
ccssional torque. 

Tiros II is spin-stabilized, and Na- 
tional Aeronautics and Space Adminis- 
tration was planning to fire the first of 
five pairs of spin rockets last Wednes- 
day to bring spin speed up from 8 rpm. 
to 12 rpm. NASA conducted the experi- 
ment and provided the infrared ex- 
periments. Air Force and Douglas 
launched the satellite. 

Like Tiros I, the weather satellite is 
covered with 9,260 solar cells powering 
62 nickel cadmium batteries. Each vidi- 
con system has a 235 me. transmitter, 
and a single 237.8 me. transmitter is 
used for all infrared experiments. Two 
tracking beacons operate on 108 and 
108.03 me. 

System will be turned off in about 
three months. Tiros I operated 78 days, 
returning 22,952 cloud cover pictures. 


AVIATION WEEK, 


Soviet Radiation Research Praised 


Washington— United States leads 
Russia in significant over-all cosmic 
ray research, but the Soviets probably 
have an edge in establishing radiation 
effects on humans, according to a 
Commerce Department report. 

Soviet lead in the biological-radiation 
field is attributed to a long lead in 
rocketry' research with animals, the re- 
port said, which was started in 1947. 
Techniques in this field have improved 
to the extent that Sputnik III discov- 
ered a new type of corpuscular radia- 
tion. about which the Soviets have re- 
leased no details. 

Assessment was made in a report dis- 
tributed by Commerce, but reportedly 
prepared by Central Intelligence 
Agency. General conclusions are: 

• Soviets have made advances in cosmic 
ray research, especially in theoretical 
work: with their skill in using rockets 
and satellites to study radiation "tk .y 
may attain a lead over the West in the 
study of the effects of cosmic radiation 
on life in outer space." 

• U. S. has contributed significantly 
more in the over-all science of cosmic 
rays, mainly because USSR uses abso- 
lete research techniques and haphazard 
reporting methods. 

• Notable studies by the Soviets con- 
cerning the origin and variations of 
cosmic rays have resulted in new theo- 
ries on air showers and on the relation- 
ship of astrophysical and cosmic rays. 

• Increased Soviet emphasis in this sci- 
ence is apparent in the recent construc- 
tion of a new research center near Mos- 
cow, and expansion of other facilities 
throughout the country. 

Commerce said Soviet research in the 
origin of primary radiation flux is "top 
caliber," particularly reflected in the 
theories developed by V. L. Ginzburg, 
P. N. Lebedev. I. S. Shklovskiy and P. 
K. Shternberg. Ginzburg and Shklov- 
skiy predicted polarization of electro- 
magnetic radiation from the Crab neb- 
ula, which the Soviets say has been 
verified, and they developed a theory of 
non-thermal radio emission. 

Commerce observations on other 
Russian research efforts: 

• Time variations studies: Ranked 

"among the best in the world,” be- 
cause all known environmental param- 
eters are considered. 

• Total primary flux research: The 
Soviets measure it mainly with out- 
moded Geiger counters, while the U. S. 
uses advanced scintillation counters. 

• Composition of primary cosmic radi- 
ation: Soviets have written little on this 
field. They conduct balloon-borne op- 
erations, considered primitive. 

• Cosmic ray interactions: A study im- 
portant from a theoretical standpoint 
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but one the Russians conduct with air- 
craft-borne cloud chambers using a 
technique five years behind the times. 

• Conventional studies: Soviets are pro- 
viding information obtained by the 
U.S. five years ago. Same commentary 
is made for Soviet work in elementary 
particles and cosmic radiation. 

• High altitude air showers: This work 
is in a research area tied to The Insti- 
tute for Atomic Energy. Work is con- 
sidered competent, but lacking in im- 
agination. Advanced work is probably 
kept secret by the Institute. 

Primary Soviet research facilities for 
cosmic rav studies arc the Physics In- 
stitute. Moscow State University and 
high altitude stations near Murggab in 
the Pamir Mountains in Tadzhik. New 
Moscow center includes 10 portable 
stations and underground laboratories. 

Other active facilities are in Armenia 
at the Aragats High-Mountain Station, 
Mt. El'brus laboratory in Georgia, and 
a laboratory in Yakutsk. 

Information Disclosure 
Promised by Johnson 

Washington — Government secrecy 
will not be invoked to cover errors or 
embarrassment in the new Kennedy Ad- 
ministration but will be confined to 
security and executive confidence areas, 
according to Vice President-elect Lyn- 
don B. Johnson. 

“In the years ahead, those of us in 
the executive branch must see that 
there is no smoke-screen of secrecy. 
The people of a free country have a 
right to know about the conduct of 
their public affairs.” Johnson told the 
annual Associated Press editors’ mcct- 

“I would not assert that the people’s 
right to know has been throttled in 
America,” he said, “but in recent years 
it has been considerably muted. 

"That will no longer be true when 
Sen. Kennedy begins his presidency," 
he said. “He will not of course make 
any ridiculous promise to conduct all 
governmental affairs in a goldfish bowl. 
There arc now, there will be, and there 
always have been matters affecting 
security and Executive confidence that 
cannot be publicized in the national 
interest. 

"But I can assure you that the Ken- 
nedy Administration believes in the 
fullest possible freedom of public in- 
formation; that secrecy will not be in- 
voked to cover up embarrassing human 
errors and painful facts; and that Sen. 
Kennedy intends to establish an effec- 
tive governmental machinery to support 
the public’s right to know,” he said. 
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Two-Stage Pershing Fired 


Two-stage version of the Army-Martin 
Pershing surface-to-surface ballistic missile 
was fired successfully down the Atlantic 
Missile Range from Cape Canaveral. Fla. 
on Nov. 16 (AW Nov. 21, p. 34). Second 
stage separation and ignition occurred as 
programed during the flight of the 34-ft. 
solid-propellant missile. Pershing, fired from 
its tactical prototype transportcr-crcctor- 
launcher. is being developed by Tire Mar- 
tin Co. under Army supervision. 


Jackson Opposes Super Cabinet Officers 


By Ford Eastman 

Washington— Creation of super Cabi- 
net officers to relieve the President of 
some of the burdens of running the 
government was opposed last week by 
Sen. Henry Jackson’s Senate subcom- 
mittee on national policy machinery. 

Sen. Jackson warned that creation of 
such top level posts would increase, not 
ease the burdens the President faces in 
the fast-changing world situation. He 
issued the warning in the first of a series 
of reports entitled Organizing for Na- 
tional Security, which stemmed from 
the hearings held last spring by the 
Senate Government Operations Sub- 
committee on National Policy Machin- 
•ery, which he heads. 

Sen. Jackson also is chairman of the 
Democratic National Committee and 
resumably will wield considerable in- 
uence as Sen. John Kennedy plans the 
organization of his administration and 
chooses the men who will run it. 

As the report was released. President- 
elect Kennedy announced last week that 
he plans to cut the size of the White 
House staff and eliminate the position 
of Assistant to the President, once held 
by Sherman Adams and now held by 
Maj. Gen. Wilton B. Persons. Ken- 
nedy said the move is intended to pro- 
mote closer contact between the Presi- 
dent and his aides and department 

Sen. Jackson said there is no place in 
the governmental system for a first secre- 
tary as suggested by several witnesses 
before the subcommittee earlier this 
vear, including Gov. Nelson Rockefeller 
of New York. 

“Only the President’s responsibility 
is as wide as the nation’s affairs," the 
Jackson report said. “Only he can bal- 
ance domestic, economic, and defense 
needs— and if anyone else were to be 
given the job, the President would be- 
come a kind of constitutional figurc- 

Sen. Jackson said that theoretically, a 
first secretary would be no mere White 
House staff assistant, but a super-Cabi- 
nct member able to direct fellow Cabi- 
net members in a way that ordinarv 
presidential aides cannot. Also, theo- 
retically, he could relieve a President of 
many burdens both within the govern- 
ment and in negotiations with other 
chiefs of government and could act as 
first adviser to the President on foreign 
policy in its full modem context. 

The report said Cabinet officers 
would be bound to question the de- 
cisions of the first secretary, which 
would inevitably generate friction and 
resentment If the President backed 
the first secretary in his decisions, it 


probably would mean downgrading of 
the Cabinet posts and the filling of 
these positions with relatively submis- 
sive men who “lack strong convictions 
or much will of their own” at a time 
when the government needs vigor and 
drive in high positions. 

“It is most unlikely that a President 
would in fact give a first secretary the 
consistent backing and support he 
would require to maintain his primacy 
over other Cabinet members. To do so 
would run the risk that the first secre- 
tary would become an independent 
force, politically capable of rivaling the 
President himself. It would run the 
further risk of rousing combined oppo- 
sition from departmental and congres- 
sional sources and from affected inter- 
ested groups,” the report said. 

The subcommittee also took a dim 
view of proposals to "upgrade" the Vice 
President’s duties to include coordina- 
tion and direction of “the secretary of 
state, secretary of the treasury and all 
of the other instruments of government 
in the general area of national security, 
excluding defense matters." 

As for a White House staff for na- 
tional security planning and coordina- 
tion to replace the National Security 
Council and other related boards, the 
subcommittee expressed similar opposi- 
tion. Such a staff would find it hard to 
avoid “ivory tower” thinking and would 
only create a new layer of planning be- 
tween the President and the depart- 
ments and “thus shield him from the 
full flavor of the planning of responsible 
operating officials.” 

“Reforms, to be effective,” the report 
said, "must be made in terms of the real 
requirements and possibilities of the 
American governmental system. That 
system provides no alternative to rely- 
ing upon the President as judge and 
arbiter of the forward course of policy 
for his administration. It provides no 
good alternative to reliance upon the 
great departments for the conduct of 
executive operations and for the initia- 
tion of most policy proposals relating 
to these operations.” 

However, the report said forthcom- 
ing subcommittee staff reports will make 
wide-ranging recommendations for 
changes in the policy process, which 
will be aimed at finding “better ways” 
for: 

• “The President to delegate more au- 
thority for decision-making to indi- 
vidual heads of departments and agen- 
cies. There has been too much 
emphasis on coordination and too little 
on delegation. Policy-making has tended 
to be reduced to a group effort where 
no single person has real authority to 
act and where no individual can be re- 


warded for success or penalized for 

• Making the National Security Coun- 
cil “a forum for more meaningful de- 
bate on issues which the President alone 
can decide.” The report suggested the 
council have fewer participants in its 
meetings and concern itself only with 
issues of central importance for presi- 
dential decision. 

• Enabling the secretary of state “to 
serve the President as first adviser in 
national security problems. ... He 
should be able to advise the President 
on the full range of national security 
matters, from the point of view of their 
relation to foreign problems and pol- 

• Relating military power "more closely 
to foreign policy requirements. The 
Secretary of Defense shares with the sec- 
retary of state the main burden of ad- 
vising the President on national security 
problems. A full and welcome partner- 
ship of the Departments of State and 
Defense is the prerequisite of coherent 
political-strategic counsel for the Presi- 
dent." 

• Making the budgetary process “a more 
effective instrument for reviewing and 
integrating programs and performance 
in the area of national security. There 
is need to return to the earlier tradition 
which regarded the budgetary process as 
a key program management tool of the 
President.” 

• Organizing the presidency to "inter- 
vene flexibly, imaginatively, and fast 
where gaps in policy development or 
execution threaten to upset the Presi- 
dent’s cardinal objectives. ... It calls 
for more discriminating use of able staff 
assistants right in the immediate office 
of the President himself who are alert 
to trouble spots and sensitive to the 
President’s own information needs.” 

• Attracting and retaining "outstanding 
officials for both appointive and career 
posts in the national security depart- 
ments and agencies. Poor decisions 
often result less from poor organization 
than from poor polity-makers. The one 
thing which could do the most to im- 
prove national security policy would be 
to raise the standards of excellence 
among career and appointive officials.” 

At Kennedy’s Palm Beach, Fla. vaca- 
tion headquarters, Clark Clifford, liaison 
representative with the Eisenhower Ad- 
ministration on transferring control to 
the new administration, said top pri- 
ority is being given to the filling of 
about 80 positions, such as Cabinet and 
sub-Cabinet posts and agency heads. 
The next list will contain about 400 to 
500 lower level jobs, while a third list 
will contain about 1,200 additional po- 
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THE ENGINE WITH THE FUTURE 


Reliability . . . Efficiency . . . Flexibility. 

In space, these words have a million-dollar meaning. 
Vast sums of money and vital scientific data ride on 
these built-in attributes of Bell Aerosystem's rocket 
engine for Lockheed’s Agcna satellite, second stage of 
the Air Force Discoverer series. 

The Agena engine, designed with space in mind long 
before space became a household word, has fulfilled 
its every mission and has placed more tons of useful 
payload into orbit than any other power plant. Its 
operational reliability is backed by six years of develop- 
ment and 5,000 test firings. 

o 


This Bell engine now has re-start capability the first 

in the nation. This means that its satellite can change 
orbit in space without the penalty of extra engines. 
Presently in production, this engine also is adaptable 
to new fuels and new assignments and, consequently, is 
programmed for important military and peaceful space 
ventures of the future. 

Agena's engine is typical of the exciting projects in Bell's 
rocket propulsion center. It is part of the dynamic new 
approach of a company that's forging ahead in rocketry, 
avionics and space techniques. These skills serve all 
government agencies. Engineers and scientists anxious 
for a new kind of personal challenge can find it at Bell. 

BELL AEROSYSTEMS company 
BUFFALO 5. N. Y. 

DIVISION OF BELL AEROSPACE CORPORATION 

A TEXTRON COMPANY 


Maintains full fatigue strength to 8° misalignment . . . 



SPS Self Aligning Nut 



The surface against which a nut seats cannot always be 
perpendicular to the threads of the mating bolt. An out- 
of-square condition of only 2° can shorten the life of a 
nut and bolt combination as much as 90%. Thus the 
need for a fast, simple, economical method for axial 
loading without bending . . . which is precisely where the 
SPS Self Aligning nut fits in. 

This fastener consists of a hex drive SPS Featherweight 
self-locking nut swiveling within a precision alignment 
washer. Thanks to its unique design, the SPS Self 
Aligning nut maintains a uniform contact area between 
the alignment washer and the nut face from 0° through 
8°. This allows the full strength of the nut to be realized 


at all angles of compensation. And premature failure 
is averted because stresses are evenly distributed. 

Advantages of the SPS-SA16 Self Aligning nut 

• Uniform nut area contact from 0° through 8° . . . 
exclusive with SPS 

• Excellent for structural applications to 550°F 

• 160,000 psi tensile strength 

• Fabricated of alloy steel; cadmium plated with and 
without dry film lubricant 

• Locking torques meet requirements of MIL-N-25027 

• and MS21042 rength mCe ' S re<|Ulrements of NAS1 ~ 1 

For further information, write STANDARD PRESSED 
STEEL CO.— manufacturer of precision threaded fas- 
teners and allied products in many metals, including 
titanium and beryllium. Request Bulletin 2724. 
Aircraft/Missile Division, SPS, Jenkintown 3, 
Pennsylvania • Santa Ana, California. 


sps 

where reliability replaces probability 
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Cuba Has Eight MiGs, 
State Department Says 

Washington— Cuba has eight Soviet 
bloc MiG fighters and 10 Soviet heli- 
copters, and the Cuban arms stockpile 
is growing as weapon deliveries con- 
tinue from Communist nations, ac- 
cording to a U.S. State Department 

State Department said that Cuban 
arms, which were supplied in the past 
by nations from both the Soviet bloc 
and Western Europe, now are supplied 
exclusively by Communist countries. 
Inventory includes a Soviet mobile 
radar system along with the fighters, 
helicopters and other operational equip- 

Cuba’s regular armed forces now 
total 40,000 men, and they arc sup- 
ported by an armed militia of 200,000. 
State Department said the arms stock- 
pile is growing as Soviet ships continue 
to deliver weapons. The report ob- 
served that Maj. Ernesto Gucvcra, 
president of the Cuban National Bank, 
spent a considerable amount of time in 
Moscow and was in Communist China 
last week, indicating continued nego- 
tiations for arms. 

Cuban arms buildup increased ten- 
sions in the Caribbean, and they were 
further heightened by attempted revolts 
in Guatemala and Nicaragua. President 
Eisenhower sent a Navy carrier task 
force to the area after the Guatemalan 
and Nicaraguan governments said they 
plan to invoke the Rio mutual defense 
treaty against Cuba for complicity in 
the revolts. 

The Navy attack carrier Shangri-La 
and four destroyers patrolled the Carib- 
bean Sea between Cuba and Central 
America to discourage any attacks across 


Second X-15 Flight 

Edwards AFB, Calif.-Second flight of 
the X-15 rocket research aircraft with 
Reaction Motors’ 57,000-lb. thrust 
XLR-99 engine was made by North 
American test pilot Scott Crossfield last 
Tuesday, Nov. 22. 

Main purpose of the flight was to test 
the engine. 

Following launch at 45,000 ft., the 
engine burned at idle power for 51 sec. 
after which it was shut down for 15 sec. 
The engine then was restarted and 
burned for an additional 74 sec. during 
which time Crossfield briefly advanced 
the throttle to full power. Function- 
ing of the engine during restart was re- 
portedly "very satisfactory.” 

Maximum altitude of 62,000 ft. and 
a speed of Mach 2.5 was reached. Total 
flight time was 7 min. 


the area. Shangri-La had been at sea 
conducting carrier pilot landing quali- 
fications with a mixed load of single 
and multi-engine attack aircraft and 
fighters. Later, the Shangri-La was 
relieved by the USS Wasp, an anti- 
submarine warfare carrier with part of 
its ASW aircraft complement replaced 
by Douglas AD-6s. The piston-engine 
AD-6s would be especially effective in 
close support missions, including at- 
tacks on shipping. 


Norad Control Site 
Work to Be Resumed 

Colorado Springs, Colo.— Construc- 
tion of a hardened site for the Combat 
Operations Center of the North Ameri- 
can Air Defense Command will soon 
be resumed here after having been 
delayed for a year and half while pro- 
visions were made for control equip- 
ment to meet requirements for anti- 
ICBM satellites. 

Air Force plans for defending against 
ICBM’s envisage the use of anti-missile 
satellites, those being developed under 
project Spad by Convair and Random 
Barrage by Thompson Ramo Woold- 
ridge (AW Oct. 31. p. 33). 

These systems are based on an oper- 
ational concept of intercepting ballistic 
missiles during their powered phase 
after they rise above a cloud layer. Con- 
trol of such a system would require a 
much larger installation at Norad than 
originally planned for control of anti- 
aircraft defense systems and Nike Zeus 
anti-ICBM systems. 

Of an original S10 million voted by 
Congress in 1959 for access roads and 
excavation. 51 -5 million has already 
been spent for the roads. Air Force has 
received authorization from the Senate 
and House Appropriations Committees 
to resume the excavation portion of the 
project. 

Members of the Senate and House 
Appropriations and Armed Services 
Committees were highly critical when 
the project was halted for “restudy." 

At present there is no money avail- 
able for construction within the excava- 
tion, but Air Force has included this 
item in its budget request for Fiscal 
1962. 

Regional headquarters of the Gen- 
eral Sendees Administration in Denver 
prepared specifications for bids on exca- 
vation, which were due Nov. 1. General 
Sendees was expected to announce suc- 
cessful bidders in Washington in 30-40 
days. 

Site of the Center is Cheyenne 
Mountain, west of Colorado Springs. 
Current operations of Norad are di- 
rected from an above-ground block- 
house which could be immobilized rela- 
tively easily in an attack. 


News Digest 


Adin. Arleigh A. Burke, chief of naval 
operations, will retire when his current 
term expires next August. He is serv- 
ing his third two-year term as chief of 
naval operations and a member of the 
Joint Chiefs of Staff. 

Ballute drag balloon was tested last 
week on a re-entry vehicle launched to 
an altitude of 170,000 ft. by a three- 
stage Cook Research Cree rocket. Good- 
year Aircraft Corp.’s 9 ft. diameter 
coated fabric balloon was released at 
75,000 ft. and Mach 1.5 to stabilize 
and slow the re-entry vehicle, and a 
parachute was deployed when it slowed 
below Mach 1. 

Shareholders of Hiller Aircraft Corp. 
approved a plan to make the company 
a subsidiary of Electric Autolite Co. 
of Toledo, Ohio. Under terms of the 
plan. 4* shares of Hiller stock will 
be exchanged for each share of Elec- 
tric Autolite. Stanley Hiller, Jr., will 
remain as president of the aircraft com- 
pany and also will become a director 
of Electric Autolite. 

Terminal guidance and data facility 
for the X-l 5, which combines and dis- 
plays data from several radars along 
the aircraft’s 400 mi. flight test path 
to keep aircraft under continuous sur- 
veillance and assist pilot in making 
final approach, will be constructed at 
NASA's Flight Research Center. 

Hughes Aircraft Co. is studying meth- 
ods of stiffening the Echo inflatable 
communications satellite under a 565,- 
103 National Aeronautics and Space 
Administration contract. 


Ranger-Agena Sterilizer 

Los Angeles— Lockheed’s Missiles and 
Space Division will design and bnild a 
prototype sterilizing unit for the Ranger- 
Agena program to ensure a germ-tree 
condition for the lunar landing ve- 
hicle. The mobile sterilization gas tram- 
fer system will be built under contract 
from' NASA's Jet Propulsion Laboratory. 

bile ground unit will sterilize the vehi- 
cle just before launch. The unit is ex- 
pected to use a mixture of ethylene ox- 
ide and Frcon-12 gases, which will be 
pumped into the Agena-B nose cone 
chamber to cleanse the vehicle for several 
hours. The gas would then be flushed 
out of the chamber into disposal tanks 

neutralized. Prototype unit is to be 
completed for testing during January. 
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AIR TRANSPORT 


Study Urges Sweeping Changes in CAB 


Extra members, longer term for chairman proposed 
in survey aimed at cutting case backlog, red tape. 

By Robert H. Cook 

Washington— Sweeping changes in the Civil Aeronautics Board were 
recommended last week in a management study ordered bv the Budget 
Bureau to find ways of reducing the Board's case backlog and cutting its 
red tape. 

McKinsey & Co., management consultants, recommended expansion of 
the CAB from the present five to seven members and called for a three- 
year term for the chairman in place of the current one year term. Extensive 
procedural and administrative changes also were recommended as a means 
of eliminating the Board's “large and increasing backlog.” 


lire McKinsey study was ordered by 
the Eisenhower Administration, but it 
has been completed so close to the end 
of the President's second term that any 
action on its recommendations will have 
to await the inauguration of President- 
elect John F. Kennedy on Jan. 20. Ken- 
nedy has asked former CAB Chairman 
James M. Landis to recommend changes 
in regulatory agencies, including CAB, 
aimed at streamlining procedures and 
insulating them against political pres- 
sure from the White House. 'The Lan- 
dis report is due Dec. 1 5, and Kennedy 
will have both sets of recommendations 
available as he decides how to change 
the present organization of CAB. 

Several of the McKinsey survey's 
most significant recommendations, in- 
cluding the possibility of expanding 
CAB membership, were suggested last 
April by individual Board members in 
Aviation Week interviews (AW May 
2, p. 38). 

Most Critical Problem 

Pinpointing the Board's most criti- 
cal problem as "how to get the most 
out of 750 individuals,” the Bureau of 
the Budget survey criticized CAB’s con- 
centration on purely adjudicatory mat- 
ters so that insufficient time and atten- 
tion is given to planning the most effi- 
cient use of its staff or the elimination 
of procedural bottlenecks. 

More than 65% of the Board’s time 
is spent on adjudication and 20% on 
international affairs, the survey esti- 
mated. The balance of CAB members’ 
time is calculated at 10% for general 
office work, 3% for speeches and pub- 
lic relations and 2% devoted to accident 
hearings. 

While the Board has made some 
progress in accelerating its formal han- 
dling of cases— these procedures average 
32 months to completion this year. 


compared with 47 months in 1959 — its 
workload continues to increase, the 
McKinsev report said. As of June 30, 
the Board had a backlog of 1,527 cases, 
reflecting an increase of more than 30% 

In particular, the safety workload is 
up 25% this year over last and can be 
expected to increase 5% in 1961. Com- 
plexity of the turbojet transports also 
has required more manpower per acci- 
dent investigation, which last year 
totaled 379 man days compared with 
213 required in the previous year, the 
survey said. Increased demands in this 
area have distracted the CAB from its 
responsibility to conduct research and 
analysis designed to prevent future air 
tragedies, the report added. 

Blueprint for Reform 

Blueprint outlined by McKinsey to 
clear away CAB’s backlog of work and 
streamline its current operating pro- 
cedures concentrated on these areas: 

• Simplify and expedite CAB pro- 
cedures. 

• Increase the effectiveness of the Board 
itself. 

• Provide increased staff support for 
CAB. 

• Improve the Board's administrative 
support. 

Urging a greater use of informal pro- 
cedures to process docketed cases, the 
survey pointed out that 80% of the 
Board’s cases are settled in less than six 
months by this method, while the bal- 
ance handled under full formal proceed- 
ings required an average of 32 months 
or longer. Most of the formal cases 
were required to comply with provisions 
of the Federal Aviation Act and could 
not be avoided, the study pointed out. 

CAB efforts to reduce the volume of 
formal proceedings by pennitting an ex- 


emption from a complete hearing un- 
der Section 408b of the act were praised 
by the consultants, who urged that sim- 
ilar action be considered for other types 
of cases. 

Recognizing that formal hearings can 
not be avoided with some issues, the 
survey suggested that action to reduce 
the procedural steps be taken in such 
important areas as the setting of air 
fares and route awards. Greater use of 
analytical data prepared by the CAB’s 
staff could reduce many procedural 
steps, and a change in hearing proce- 
dures to limit, or eliminate, cross exam- 
inations and lengthy briefs to the Board 
would shorten the required hearing 
time, the McKinsey report said. 

Informal proceedings could likewise 
be shortened by reducing the volume 
of routine requests, petitions and appli- 
cations now requiring processing, the re- 
port said. Blanket exemptions, such as 
granted by the Board for transportation 
of special technical representatives, 
could be substituted. 

Limited Chairman Term 

Less than 1 % of the CAB's time is 
devoted to directing its staff— a factor 
which McKinsey indicated might be a 
result of the limited terms allowed 
Board chairmen. 

An estimated 75% of the past chair- 
men have had less than two years of 
experience in that office, the survey said, 
indicating that such short terms were 
too brief to acquaint the chairmen with 
complex CAB operations or to give 
them a chance to prov ide effective lead- 
ership in developing long-range plans 
for tire Board. This has been particu- 
larly true where chairmen had no prior 
Board experience, as most have not, the 
report said. 

The annual appointment of a Board 
chairman also has had an "unsettling 
effect" on the Board members, of whom 
12 out of 21 failed in the past to 
complete their terms and served less 
than 3 years, the McKinsey survey said, 
recommending that Board chairmen be 
appointed for three-year terms and that 
a study be initiated to find the reasons 
for the CAB’s high membership turn- 

Makcup of the Board also should be 
expanded to include 7 members, com- 
pared with the present membership of 
five, which would then permit adjudi- 
catory matters to be handled by two 
panels of three Board members each, 
the survey suggested. Decisions of these 
panels would be final and not subject to 
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appeal by the full Board unless con- 
sidered necessary by the full Board or 
one of the panels. Such an arrange- 
ment would not only split the Board’s 
total workload but would also allow the 
chairman more time to handle internal 
administrative and policy matters, the 
survey pointed out. 

Improvement also is needed in the 
Board’s operation of the executive direc- 
tor and general counsel offices, Mc- 
Kinsey said. 

Executive Director 

Responsibilities of the executive di- 
rector should be fully recognized to in- 
clude authority to aid the Board in 
policy-making and planning, oversee the 
How of cases received by trie CAB and 
generally review procedures and elimi- 
nate workload bottlenecks, the report 
said. It approved the operation of the 
general counsel’s office, but recom- 
mended that staff attorneys handle acci- 
dent investigation hearings rather than 
assistant general counsels. 

Because of the wide variety of tasks 
handled by the Bureau of Air Opera- 
tions, the survey found, this division of 
CAB should be replaced by four sepa- 


rate units under the headings of Office 
of Internal Affairs, Bureau of Rates, 
Bureau of Routes and Bureau of Special 
Authorities, all of which would report 
directly to the executive director. 

Carrier Accounts and Statistics Office 
appears to be organized and staffed suf- 
ficiently and does not require any 
changes, the report said, but it should 
institute a study to determine the need 
for many of its presently required sta- 
tistical reports. 

Twin problems exist within the Bu- 
reau of Safety, the report said, in that 
the director of this bureau has full 
responsibility for the over-all handling 
of accident investigations and the Bu- 
reau has not concentrated enough on 
training and research needed to keep 
abreast of technological developments. 
Project Manager Staff 

The consulting firm recommended 
the establishment of a project manager 
staff section of three or four managers 
who would be individually responsible 
to the director for complete accident in- 
vestigations. Any of these managers’ 
spare time could then be spent on train- 
ing and research. 


In addition, the survey called for dis- 
banding of the hearing and reports 
section of the bureau. Staffing for the 
project manager group could be ob- 
tained in this manner, the consultants 

Enforcement duties of the CAB 
should be periodically reviewed to spot 
any backlog, and eases should be han- 
dled on a priority basis, the survey said. 

Bureau of Hearing Examiners, which 
the consulting firm noted "exerts an 
influence” over proceedings, should be 
strengthened by providing each ex- 
aminer with a staff of 2-4 technical as- 
sistants, while the chief examiner should 
concentrate on developing guides to aid 
the examiners and the public in con- 
ducting proceedings. 

To properly plan its future course, 
CAB should have an independent staff 
to work on organizational and opera- 
tional improvements, the report said, 
since neither the Board nor its staff 
presently has the manpower data 
needed to judge the effectiveness of 
the staff or to direct it. Present person- 
nel methods, the survey noted, fail to 
project the Board's long-range man- 
power needs. 


Hughes Releases Six 880s to Northeast 


Northeast Airlines’ competitive po- 
tential in the New York-Florida winter 
market was a major factor last week in 
gaining release from Howard Hughes 
for six of Hughes Tool Co.'s Convair 
880s for direct lease by Northeast. 

Though not officially confirmed, Avi- 
ation Week learned that Hughes will 
order six Convair 600s to replace the 
Northeast airplanes. This also was a 
significant condition in release of the 
airplanes (AW Aug. 22, p. 50). 

Northeast will lease the aircraft and 
spares from Convair Division of General 
Dynamics and the General Electric 
CJ805-3 engines and spares from GE 
for seven years with options for renewal 
and purchase. 

Whether Hughes’ personal feelings 
were a factor was not clear. Presumably 
he would have preferred that Trans 
World Airlines, which he owns, put 
the airplane into service ahead of 
Northeast since TWA was first to 
order it. But Delta Airlines, the second 
buyer, got its 880s into scheduled oper- 
ation while TVVA’s 880s sat on the 
ramp awaiting Hughes financing for 
TWA’s jet fleet (AW Oct. 31, p. 35). 

As a practical consideration, Hughes 
had committed himself to provide 
Northeast with S9.5 million for work- 
ing capital as part of the 8S0 lease, and 
this loan would have given Northeast 
sufficient credit standing so that the 
lease could have carried through bank 
financing. Hughes had turned over 
$54 million to Northeast by mid-sum- 


mer, but had paid nothing since. On 
that barrier, the Northeast lease was 
stalled while Hughes battled on in the 
TWA financing negotiations. 

Pressure and persuasion of Hughes 
continued and finally swayed him, based 
on these factors: 

• Northeast needed the airplanes this 
winter if they were to be of any real 
value. Next winter might be too late. 
Northeast’s temporary certificate into 
Miami expires next spring and its 
equipment picture might be a factor 
in its continuation. 

• Competitive opportunity Northeast 
would gain might not be gained again. 

• TWA-Northeast merger plans made 


TWA Financing 

last week. Although there were reports 
it might be completed before the week- 
end, the previous history of delay did 
not produce any aura of optimism. 

Bank of America now is regarded as 
the prime candidate to become lead 
bank, replacing Irving Trust Co. 

Hughes is known to have brought a 
Merrill Lynch. Pierce, Fenner & Smith 
group to the West Coast to discuss 
again the possibility of raising funds by 
putting Hughes Aircraft Corp. stock on 

company is now held in trust, this might 
pose formidable tax problems. 


a strengthened Northeast fit Hughes 

Northeast pressed the Florida com- 
petitive aspect strongly. National no 
longer is leasing jets from Pan American 
and relies on its own DC-8s. Eastern is 
primarily committed to turboprops with 
the Electra and must divide its DC-8s 
with other routes such as New York- 
Mexico City. Thus Northeast feels it 
can match the combined daily jet trips 
of both with its six 880s, plus 707s 
leased from TWA. 

Based on last year's traffic. Northeast 
estimates National and Eastern’s com- 
bined jet round trips can accommodate 
less than onc-fourth of the Florida mar- 
ket, and that Northeast will be able to 
pit jets against turboprops and piston 
equipment for the rest. 

Twelve TWA 880s still are on the 
ramp at Convair’s San Diego plant. 
Northeast crews have been in training 
with TWA and Convair (AW Nov. 7, 

S . 47) and the first airplane modified 
om the TWA group was due for 
delivery to Northeast before the end 

Northeast's 880 configuration calls 
for 13 rows of fivc-abrcast coach scats 
and five rows of four-abreast first class 
scats and a lounge in the forward cabin 
seating 12 for a total of 97 passengers. 

The 880s are scheduled to go into 
service Dec. 15 and with them North- 
east will offer its first direct jet service 
between Boston, Philadelphia and 
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Landis Fails in ALP A Presidential Bid 


By David H. Hoffman 

Miami Beach, Fla.— James M. Landis' 
campaign for the presidency of the Air 
Line Pilots Assn, ended in failure here 
last week when the union's board of 
directors denied him the two-thirds 
vote required to place the name of a 
non-pilot in nomination. 

Responding to a roll call ballot, di- 
rectors representing 6,804 pilots joined 
in opposing Landis' request to run 
against incumbent President Clarence 
N. Saven. Of the 7,692 votes needed 
to waive ALPA's bylaws, only 4,694 
were cast for the newly appointed ad- 
viser to President-elect John F. Ken- 

Somewhat despondent after listening 
to nine days of debate in which he 
could not take part, then watching his 
opponent win another four-year term 
without opposition, Landis told Avia- 
tion Week that had the election been 
by popular ballot, he and not Saven 

To substantiate his claim, the fomier 
Civil Aeronautics Board chairman cited 
returns from councils in which the 
membership had been polled prior to 
the convention. Generally, these split 
votes favored at least the nomination 
of Landis. 

Among the major airlines, Landis 
drew solid support from the ranks of 
Eastern and American pilots. United 
Councils, by contrast, seemed to split 
down the middle, while Pan American 
members opposed Landis’ candidacy by 
proportions of three to one. 

Exercising the association’s unit rule. 
Capital, Braniff, Flying Tiger, Mohawk, 
Trans Caribbean, Lake Central, Ozark, 


Pacific, Riddle, Overseas National, Cap- 
itol and Piedmont cast their members’ 
votes against Landis. 

Once the issue had been decided, 
ALPA’s nominating committee de- 
livered its report recommending that 
Saven be returned to the association’s 
top office— a post he has held for the 
past nine years. After a tivo-minute, 
standing ovation, Sayen lauded the con- 
troversy and debate that had marked 
the nine-day convention. From such 
as this, he said, great decisions emerge. 

Questioned immediately after the 
election, Landis said that its outcome 
would not affect his attitude-gcncrally 
a negative one— on accepting a post in 
the Kennedy Administration. Asked 
specifically if he was willing to return 
to CAB at Kennedy's request, Landis 
told Aviation Week, “I wouldn't want 

He maintained that the election 
would not change his conviction that 
the over-all goals of ALPA were in the 
best interest of the industry. However, 
some bitterness was apparent in the 
formal statement issued by Landis just 
after the vote was tallied here. In it 
he said: 

"The refusal of a substantial por- 
tion of the board to regard me as el- 
igible and thus permit me even to seek 
the nomination is difficult for me to 
understand. My qualifications in the 
fields of aviation, of law, of administra- 
tion, of government arc written of 
record. My inability to fly a plane is 
the apparent barrier. I say ‘apparent’ 
for it is difficult to conceive of men 
who would lay claim to being members 
of a profession seriously entertaining 
the belief that the art of flying a plane 


is an indispensable qualification for 
administering the complicated affairs of 
this association. 

"Nor can there be any real ground 
for believing, inasmuch as the policy of 
the association is made by the directors 
and not the president, that implemen- 
tation of that policy is so complex as 
not to be capable of being understood 
by a person not a pilot. The reasons 
must be other than these. As to what 
they may be, [it] is a matter of con- 
jecture upon which I choose not to 
comment." 

To round out its slate of elected of- 
ficers. the board voted Don J. Smith 
of TWA another term as treasurer; 
John Carroll, also a TWA captain and 
former chairman of the airline’s Master 
Executive Council, as first vice pres- 
ident, and Paul D. Atkins of American 
as secretary. 

From tlie outset of the convention 
here, it was apparent that Landis' 
campaign had failed to make a sig- 
nificant dent in the ranks of pilots 
placed high in the ALPA organization. 
A huge majority of the committee 
chairmen, regional vice presidents and 
chairmen of the airline master executive 
councils (MEC) actively backed Sayen 
throughout the two-week meeting. In 
countless informal conversations, these 
senior officers— most of them highly 
respected by the association’s member- 
ship-persuaded undecided directors to 
line up behind the incumbent pres- 
ident. To outside observers here, the 
move to cultivate Sayen support largely 
went unnoticed amid the positive state- 
ments and more positive literature 
distributed by the Landis-for-prcsident 
campaign headquarters. 

In explaining why Landis could not 
win favor with ALPA's organization 
despite his impressive background, most 
directors queried by Aviation Week 
said first, "He's not a pilot.” Pre- 
sumably, because of this, the 61-year- 
old attorney could not appreciate op- 
erational problems that cropped up 
daily in airline cockpits. Nor could 
Landis lay claim to the background of 
experience common to the men he 
would work with and lead as ALPA 
president. 

However, some other well informed 
captains traced another theory to square 
Sayen's organizational popularity with 
the groundswell of anti-Sayen senti- 
ment that swept through ALPA domi- 
ciles prior to the convention. Since 
Sayen took office in 1952, this argument 
ran, association membership has almost 
doubled; new pilots coming into ALPA 
during the 1956-58 period of peak air- 
line hiring were unfamiliar with the 
strides taken by the association under 


ALPA-ALSSA Issue Unresolved 

Miami Bcacli, Florida— Air Line Pilots Assn., after 30 hr. of heated debate, 

with the stewards and stewardesses of U. S. carriers. 

Paralyzing the pilots' board of directors meeting here was this issue: Should cabin 
attendants be absorbed by ALPA or allowed to form their own organization, an 
organization that could become a raiding target for hostile unions. 

After a scries of votes stretched across three days, majority of the directors favored 
forming a separate stewards and stewardesses division within the framework of 
ALPA. This, therefore, became association policy. 

But when it came to enacting the bylaw changes necessary to translate this new 
policy into action, more than one third of the directors balked, thus stalemating 
the convention. Those who hesitated feared that merger with the Airline Stewards 
and Stewardesses Assn.— a chartered affiliate of ALPA whose president, Rowland 
Quinn, recently moved out of the pilots' Chicago headquarters— would give the 
cabin attendants too loud a voice in shaping association policy. 

Snarled by parliamentary maneuvers for most of three days, the central issue also 
became enmeshed in the politics of ALPA's election, with incumbent President Clar- 
ence N. Sayen generally favoring ALSSA integration with pilots. James M. Landis, 
Sayen’s opponent, was thought to lean in the opposite direction on the ground that 
a hostess-pilot union might become nnwicldly. Since Quinn’s abrupt departure, 
Sayen has been ALSSA 's titular president. 
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Sayen in the early 1950s. They were, 
however, familiar with the setbacks suf- 
fered by ALPA since promulgation of 
the Federal Aviation Act in 1958, in- 
cluding compulsory retirement for air- 
line pilots at age 60, more stringent 
physical examination requirements, 
right of FAA inspectors to displace 
“second officers” from the third seat 
in jet cockpits. 

Bitterness stemming from these and 
other reversals was translated to Sayen 
opposition by the new generation of 
ALPA members. But not all junior 
pilots who were anti-Sayen also were 
pro-Landis, it was felt. This observa- 
tion was offered to explain the Landis 
bloc’s diverse character and lack of 
unity at the board of directors meeting. 
Angry Young Pilots 

Not only were there angry young 
pilots in the anti-Sayen camp, there 
were also those who consistently have 
opposed the incumbent president since 
his first election. A third group that 
generally sided with Landis was com- 
posed of pilots from particular airlines 
where recent labor-management dis- 
putes have been won by management. 
Eastern Air Lines, in this area, was a 
prime example. 

On the other hand, ALPA officers 
who have worked closely with Sayen 
over the years concede his ability as a 
tough negotiator, respect his education, 
sympathize with his anti-press conduct. 
But because Sayen generally has refused 
to meet with rank and file pilots of 
ALPA’s widely dispersed domiciles, this 
image has not projected to the associa- 
tion, which increasingly regards Sayen 
as somewhat of a myth, more often 
read about than seen. 

As the convention slowly progressed 
here, supporters of Landis realized that 
their candidate’s chance of election 
was growing slimmer. Exposed to the 
persuasive influence of ALPA officers 
and Saycn-appointed committee heads, 
the directors tended to forget whatever 
unrest existed back at their domiciles. 
Although the Landis group never 
moved to make the election an early 
agenda item, resolutions aimed at waiv- 
ing the bylaws to enable popular 
election of ALPA’s president twice were 
defeated by the 295-man board of 
directors. This, the majority felt, would 
necessitate expensive "campaigns" that 
might enable “outsiders" to win elec- 
tion because of their access to un- 
limited funds. 

No Comment 

Throughout the meeting, Sayen re- 
fused to state whether he would accept 
a nomination if one were tendered. 
Even though the directors entertained 
few doubts as to his availability, Sayen 
maintained that he wanted to study 
the policies adopted at the meeting 
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before agreeing to stand for re-election. 
Strategically, this decision ensured that 
regardless of Sayen’s intent, the election 
would be one of the last items on the 
long agenda. 

On one major issue— whether airline 
pilot salaries were climbing fast enough 
-the candidates took sharp issue. Ac- 
cording to Landis, some pilots’ “real 
monthly income increase” has been less 
than 7% in the last nine years. 

To back up his contention, Landis 
cited this example: “In 1951, the 
monthly income of an Eastern Air 
Lines 8-yr. captain for 80 hr. flying 
DC-3 equipment half day and half 
night was 5974. Today, he receives 
$1,158 per month or an increase of 
19%. Meanwhile, the consumer price 
index has risen 12.5%, so that his 
real monthly income increase is less 
than 1 % over these nine years. This 
is hardly a matter about which one 
can boast," he said. 

Pilot Income 

Sayen, in his "state of the associa- 
tion" report to the board, said that in 
1952 the average salary of all pilots 
was about $9,743 per year. By 1955, 
this average had become $12,309; by 
1956, $12,529; bv 1957, $12,823 and 
by 1958, $13,753: For Calendar 1959, 
Sayen said, average ALPA salary exclu- 
sive of pensions was $15,495, with 
captains earning $19,041 and first 
officers, $11, 385. 

Based on present pay scales and cur- 
rent equipment, the average pilot who 
begins flving now and continues for 
35 years' will earn about $1,174,000 
during his lifetime, including retirement 
benefits. His average salary, Sayen said, 
will be over $22,000 per year. 


American Loses Round 

advised the Civil Aeronautics Board last 
week to withdraw American Airlines’ 
recently-granted New York-San Fran- 
cisco nonstop authority because the car- 
rier violated Board rules. 

CAB bureau contends the Board re- 

supporting a third nonstop airline be- 
tween the two cities and urging expe- 
dited hearings from the City of San 
Francisco, county supervisors in Cali- 
fornia, chambers of commerce, travel 
agents and congressmen. 

The CAB granted the nonstop au- 
thority to American last year, but TWA 
and United asked the U. S. Court of 
Appeals to review the CAB decision, 
arguing that improprieties Jn the nature 

the CAB to set aside the nonstop au- 
thority award. The court remanded the 
case to the CAB to determine if rales 
had been violated. 


ALPA Moves Against 
Local Safety Hazards 

Miami Beach, Fla.— Air Line Pilots 
Assn, will accelerate its effort to make 
city officials and airline users aware of 
potential safety hazards at their local 
airports, Clarence N. Sayen, president 
of the pilots’ union, told Aviation 
Week. Interviewed here during the 
association’s Biennial Board of Di- 
rectors Meeting, Sayen said that with- 
out fanfare, increasing numbers of 
ALPA pilots would be sent to confer 
with political and civic leaders in an 
attempt to point out deficiencies exist- 
ing at their local airport. 

Short runways and the absence of 
adequate navigation aids and instru- 
ment letdown systems, according to 
Sayen, form ALPA's number one flying 
safety problem today, a problem that 
should be shared by the public. In 
1959, he said, these accounted for one 
out of three airline accidents and one 
out of three fatalities. 

Despite this record, not one dollar 
has been appropriated for federal aid 
to airports next year, Sayen said, adding 
that Ehvood Qucsada, Federal Avia- 
tion Agency administrator, must “bear 
full responsibility” for the government’s 
failure to furnish money to make the 
nation's airports safer. 

As airways adviser to the President, 
Quesada was behind the veto that killed 
a bill providing for $100 million of 
federal airport aid annually for the next 
five years, Sayen said. Over the last 
10 years, Sayen said, federal airport aid 
annually has averaged $28.5 million, or 
less than 10% of Dulles International 
Airport’s total projected cost. By con- 
trast, $3.22 billion was spent last year 
on highways by the federal government. 

As a result of past neglect, airports 
now are so obsolete that a sustained fed- 
eral and local level effort must be un- 
dertaken to catch up, Sayen said. 

All Bonanza Flights 
Now Turbine Powered 

Las Vegas, Nev.— Transition to tur- 
bine-powered equipment has been com- 
pleted by Bonanza Air Lines with the 
inauguration of Fairchild F-27A sched- 
ules on the last route segments formerly 
served by Douglas DC-3s. 

F-27 first was introduced into the 
airline’s route structure in March 
1959, and resulted in an increase of 
33% in available seat miles. Bonanza 
now operates a fleet of eight F-27s and 
holds an option on two more for de- 
livery in 1961. The airline, however, 
found it necessary to furlough five co- 
pilots who were no longer needed as 
the faster, 40-passengcr F-27 was 
phased into operation. 
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CAB Expected to Rule by Feb. 1 
On United’s Merger With Capital 


By L. L. Doty 

Washington— Chances now appear 
strong that a Civil Aeronautics Board 
decision on United Air Lines’ proposed 
acquisition of Capital Airlines will be 
issued before Feb. 1 . 

Both United and Vickers-Armstrongs, 
British manufacturer of Capital’s vis- 
count transports and the carrier’s prin- 
cipal creditor, originally set Feb. 1 as 
the absolute deadline for the effective 
date of the merger. Vickers-Armstrongs 
has made it clear to the Board that if 
the merger is not approved by that time, 
Vickers would be forced to proceed with 
its foreclosure action against Capital’s 
fleet under the terms of defaulted notes 
secured by chattle mortgages on the 
aircraft. 

Cancellation Threat 

United has told the CAB it would 
drop the entire plan to acquire Capital 
if the merger agreement was not ap- 
proved by the Board before Feb. 1 . Here 
is a timetable which, if followed as ex- 
pected, could bring a final decision sev- 
eral days in advance of the deadline: 

• Briefs were filed last week under a 
Nov. 25 deadline, leaving the way open 
for the examiner's initial decision. 

• Examiner's decision can be expected 
as early as Dec. 9, probably no later 
than Dec. 17. Examiner Thomas L. 
Wrenn accelerated the pace of the hear- 
ings by quickly cutting off discussions 
he considered irrelevant and gave every 
indication during the hearings that he 
wanted the case expedited rapidly. 

• Assuming Wrcnn’s initial decision is 
issued on Dec. 9, exceptions will be due 
on Dec. 19 and briefs on Jan. 7. 

• Oral arguments will begin promptly. 
Allowing several days for the arguments 
and about one to two weeks for the 
Board to write its decision, final action 
could come sometime between Jan. 19 
and 26. Chances are good that the 
Board will allow the normal 30-day pe- 
riod for the filing of petitions for re- 
consideration by intervening parties, 
which would place the effective date 
sometime late in February. However, 
this formality would not deter United 
from taking its first major steps toward 
consummating the consolidation of the 

The need for urgency in approving 
the merger as early as possible is strongly 
stressed in separate briefs filed by 
United and Capital last week. To hedge 
against any unanticipated delays in 
bringing the two companies together, 
a special merger team comprised of 
representatives of both carriers already 
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is working out basic details of the over- 
all plan. 

In its brief, Capital emphasized that 
it “stands on the brink of bankruptcy" 
and said: 

“In fact, were the Board not now 
considering the merger agreement which 
has been submitted, it is extremely 
doubtful that Capital would today be 
a going concern.” The airline said the 
merger is the only available method of 
resolving the critical financial situation 
in which the airline finds itself, point- 
ing out that it is now completing its 
sixth consecutive year of net losses-ex- 
cluding gains from the sale of aircraft. 

The airline said that the result of 
these sustained and heavy losses has 
been a steady deterioration in Capital’s 
net worth and in the book value of the 
company’s common stock. Net worth 
of the airline was S17.1 million as of 
Dec. 31, 1955, compared with S3.6 mil- 
lion as of June 30, and book value per 
share of common stock plummeted from 
SI 8.83 to S4.06 in the same period of 

The airline pointed to its cash posi- 
tion as "critical" and noted that, as of 
Sept. 30, it had a cash balance of only 
S4.1 million, approximately SI million 
of which is unavailable for immediate 
use. Daily cash depletion, the carrier 
said, sometimes amounts to more than 
$2 million. 

Capital said it has been forced to 
reduce its service in major markets as 
“newer and faster aircraft” have been 
placed into competition. As a result. 
Capital’s participation in traffic has 
dropped substantially during the past 
two years. For example, the carrier’s 
percentage participation in industry pas- 
senger revenue miles fell from 6.3% in 
January, 1958 to 4.9% in 1960. 

On the threat of foreclosure by Vick- 
ers-Armstrongs, the airline said it "has 
no real defense” against the suit. It 

“If the merger is not approved by 
Feb. 1, it is . . . quite obvious that no 
effective action could be taken to pre- 
vent Capital’s loss of its entire fleet of 
aircraft and the termination of its oper- 
ation as a certificated air carrier.” 

The airline termed “illusory” any 
hope of retaining the aircraft and oper- 
ating pursuant to Chapter X of the 
Bankruptcy Act. It claimed that heavy 
losses would undoubtedly be aggravated 
by the reluctance of the public to fly 
with an airline in reorganization and 
that it would be questionable, therefore, 
whether the airline could continue oper- 
ations for a period of time necessary to 
work out a plan of reorganization. 


In its brief, United outlined these 
principal phases of its plan of action 
once the merger is approved: 

• Retirement of DC-3s and DC-4s. 
Capital operated 15.5% of its plane 
miles in 1959 with unpressurized air- 
craft. 

• Immediate introduction of turbojet 
sendee in certain of Capital’s major 
markets. Turbojet service will be gradu- 
ally extended to replace all piston- 
engine aircraft where airport conditions 
permit. 

• Introduction of, or increase in, serv- 
ice in a number of markets where Capi- 
tal is either not providing sendee or is 
offering minimum schedule frequencies 
because of lack of competitive equip- 

• Substantial expansion of day coach 
services through use of dual configura- 
tion of turbojet aircraft. 

• Expansion of cargo service in Capital 
markets through the use of larger com- 
bination aircraft, and the operation of 
all cargo flights on segments capable of 
supporting such sendee. 

Common Points Served 

United said integration of operations 
will result in increased efficiency and 
economy. The carrier said that United 
and Capital sene 12 points in common 
from which more than 67% of Capi- 
tal’s total traffic is enplaned. It added 
that approximately 50% of Capital’s 
aircraft departures are from these 
points, and 64% of the airline’s ex- 
penses are incurred at the 1 2 cities. 

On the basis of 1959 cost levels, 
United claimed the combined com- 
panies will save $1.9 million annually 
through the consolidation of activities, 
facilities and personnel at the 12 com- 
mon points. 

On employment. United stated in its 
brief that it “proposes to offer a job 
to each and even - employe, resendng 
only the limited right to exercise its 
discretion with respect to officers of the 
company.” 

United noted that the size of the 
sun'iving carrier resulting from the 
merger will "not alter competitive rela- 
tionships” and “will not be unique.” 
United estimated that the merged com- 
pany will fly 23.9% of domestic trunk- 
line traffic passenger miles and added: 

“By comparison, American, during 
the past 10 years, has never carried less 
than 20% and in 1950 and 1951 car- 
ried 25.4% and 24% respectively.” the 
carrier said. 

United argued that diversionary 
effects on competitive routes will not 
be significant if the two airlines are 
merged on grounds that the combina- 
tion of the two carriers will not give 
the sun’iving company any more author- 
izations or greater access to traffic than 
United and Capital now have inde- 
pendently. 
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Aeronaves Backs U.S. Jets in Consortium 


By Glenn Garrison 

Mexico City— Proposed jet equipment 
pool among Mexico’s three international 
carriers faces a roadblock from Aero- 
naves dc Mexico, recently equipped 
with a Douglas DC-S and scheduled to 
open jet service to New York next week. 

CMA Mexicana dc Aviacion has pro- 
posed the “equipment consortium’ as 
a sort of holding company which would 
buy jet transports and lease them back 
to the three participants— Aeronaves, 
CMA, and Guest Aerovias Mexico. 
This is advanced by CMA as the most 
flexible and economically advantageous 
means of providing all three carriers 
with needed jet equipment. CMA now 
operates dc Havilland Comet 4s over 
some routes; Guest has no jets. 

The Comets presently appear to be 
the stumbling block. CMA told Avia- 
tion Week that Comets are important 
to the airline and definitely would go 
into the pool. But Aeronaves’ position 
is that jets in such a pool should be of 
U. S. manufacture. 

Guest is favorable to the consortium 
idea and reportedly would go along with 
the inclusion of Comets. 

DC-8 Delivery 

Aeronaves’ equipment outlook was 
greatly improved by its agreement with 
Eastern Air Lines, "providing Aeronaves 
with a DC-S off Eastern's position in 
the delivery line (AW Sept. 1 2, p. 52). 
The Mexican carrier has ordered two 
additional DC-8s with delivery sched- 
uled next year. The agreement with 
Eastern put Aeronaves into the jet field 
at least a year ahead of time. 

In return. Eastern was enabled to put 
its awn jets on the New York-Mexico 
route, and to offer coach service. East- 
ern previously had been restricted to 
first class piston flights on the route. 

Aeronaves derives one third to 40% 
of its revenues from the Now York 
route, according to E. G. Busch, direc- 
tor of traffic and sales. It has been op- 
erating Bristol Britannia turboprop air- 
craft to New York in 92-passenger 
mixed configuration. The Britannia has 
not proved too dependable, Busch said, 
with electrical systems offering a num- 
ber of problems. Nevertheless Aero- 
naves traffic on the route this year is 
up by more than 10% and loads aver- 
aged 66 passengers on the daily service 
during the first six months of 1960. 
During the third quarter of this year, 
the average was 72 passengers. 

Aeronaves became wholly nationally 
owned just over a year ago. All its stock 
now is held by the Nationalcs Finan- 
ciera, (national banking institution). 
It had been losing considerable 


money under previous ownership and 
was heavily in debt to Financiera. 

According to Busch, the net loss as 
of a year ago was about $600,000 a 
month. Aeronaves now is breaking 
even on operating expenses, Busch said, 
but is still losing about $160,000 net 
a month because of financing losses re- 
sulting from the “unbusinesslike” for- 
mer operation. 

Reduced Costs 

The improvement has resulted from 
“cutting out all the fat” and careful 
control of expenditures, Busch said. For 
example, there were 58 employes at 
Idlcwild at the start of 1960, and the 
total now is 36. The arrangement with 
Eastern will, among other things, bring 
down the cost of operating at Idlewild. 
Aeronaves' DC-8s will be sen-iced in 
the U. S. and, for a while, maintained 
by Eastern. 

The agreement has been described by 
Eastern as “a significant departure” 
from the pattern of earlier arrangements 
between U. S. and foreign-flag airlines, 
inasmuch as no financial investment by 
Eastern is included. 

Neither is there management or 
policy control through stock ownership, 
according to Eastern. 

Busch said “we’re paying our own 
right down the line.” Aeronaves signed 
the purchase contract directly with 
Douglas, lie said, and Eastern's deposit 
was transferred to another Eastern air- 
plane. Financiera is providing the 
money for the Aeronaves equipment. 

Aeronaves will operate with 28 first 
class and 90 tourist seats in its DC-8s. 
When the first airplane, which will 
handle the run singlehandcdly for some 
months, has to go into maintenance, 
Britannias will take over the schedules. 
The turboprops will carry 92 tourist 
scats and first class passengers will be 
turned over to Eastern. 

Under the recently renegotiated bi- 
lateral between the U.S. and Mexico, 
Aeronaves gained several new routes. 
Service to San Antonio, Tex., and 
Tucson, Ariz.. will be activated in a 
few months with DC-6 equipment, 
Busch said. 

There arc no plans as yet to operate 
a route to Europe via New York, an- 
other of the recent awards. 

The Britannias now will go on Aero- 
naves' route to Tijuana in economy- 
tourist configuration. They arc not ex- 
pected to prove too economical in this 

Aeronaves ran a pre-inaugural, cour- 
tesy flight to New York last week with 
its DC-S, leaving Mexico City almost 
simultaneously with an Eastern pre- 
inaugural which had come down from 


New York. Eastern’s off-on time for 
the run to New York was 3 hr. 56 min. 
Aeronaves’ time was slightly higher. 
Advertised scheduled time for Eastern 
is 4 hr. 40 min. southbound and 4 hr. 
10 min. northbound. Aeronaves had 
run some ads with shorter published 
times, but Busch said they would be 
corrected to the same totals as Eastern's. 

There is something of a runway prob- 
lem at Mexico City, where the eleva- 
tion is 7,347 ft. and the runway pres- 
ently is 11,000 ft. long. Runway 
strength limitations have been at ques- 
tion. According to Busch, the New 
York nonstop can probably be made 
with almost a full load. Eastern's north- 
bound pre-inaugural, with 10S pas- 
sengers and extra crew, took off at 24 1 ,- 
500 lb. gross weight for the trip. Maxi- 
mum gross restriction of 235,000 lb. 
was waived for the occasion. The allow- 
able maximum was expected to go up to 
245,000 within a few days for a maxi- 
mum of 12 DC-8 operations daily by 
Eastern. Maximum gross of the air- 
plane is 265,000 lb. Eastern expects to 
operate the nonstop without payload 
restrictions most of the time, with per- 
haps six fuel stops necessary over the 
winter period. 

The DC-Ss are equipped with Pratt 
& Whitney J75 turbojets. 

CMA, which has been plagued with 
strike troubles, now has two Comets 
in operation and was scheduled to re- 
ceive another last week. The two air- 
planes operate 10 weekly Los Angeles 
flights, fisc Chicago flights, and three 
San Antonio flights. According to H. 
Max Healey, general manager, the 
Comets have been virtually trouble- 
free from an operational standpoint. 
Average over-all load factor has been 
82%, with a 60% load factor being a 
little better than break-even. 

CMA Requirements 

Nevertheless, Healey told Aviation 
Week, CMA has never contended that 
the Comet 4 was the ultimate answer 
to the jet requirements of Mexico as 
a whole, to all requirements of the other 
operators, or even to CMA's require- 
ments for all time. CMA’s require- 
ments at the time it ordered Comets 
were what dictated the choice, Healey 
said, with delivery time a factor and 
financing terms “a lesser aspect.” 

With CMA as the motivator, a study 
group to investigate the consortium 
proposal was set up about six weeks ago, 
Healey said. The two other carriers are 
represented, along with an observer 
from the Ministry of Communications. 
Healey said progress is “very satisfac- 

By the consortium arrangement, 
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WHY 

AIR TRANSPORT 
COSTS 

ARE COMING DOWN 


The Argosy (above) and the Avro 748 (below). Both designed 
and built to cut airline costs, step up efficiency. This is how 
the AW Argosy transport and Avro 748 are achieving greater 
economies for short/medium range air transport operations . . . 
The Argosy and Avro 748 share no less than 250 common 

Both aircraft are powered by Rolls-Royce Dart engines (chosen 
can be swiftly adapted for any type of load, can take off from 


the Argosy at 8d. per ton mile! But for the operator, the 
economy story goes still further. A complete fleet of these 

for just over £1,000,000 and do any type of passenger or 

freighting job. 

Never in the history of commercial aviation have so many 

costs. The AW Argosy and Avro 748 both pave the way for 
increased profits. 

The Avro 748 and the AW Argosy bring airline operating 
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United Seeks $145 Million Loan 
To Finance Boeing 727 Order 


he said, six aircraft could do the work 
of eight. 

If such an arrangement is worked 
out, Healey said, he can foresee CMA 
absorbing on so.me of its own routes ad- 
vanced types of jet equipment which 
definitely will be turbofan-powered. 
Comets would go into the pool, and 
would serve, for example, the Guest 
route from Mexico City to Miami. 

The airline is partly owned by Pan 
American, which recently reduced the 
extent of its holdings to a reported 
>2%. Its fleet includes DC-6s, DC-Ts. 
DC-3s, C-47s, and four C-S2s, recently 
grounded as uneconomical. In addi- 
tion, three DC-7s are now on lease to 
Northwest and CMA is taking back and 
paying for a DC-7 which PanAm now 
operates. 

According to Healey, the airline plans 
to "cvoluhonize” in the next six 
months to a fleet of DC-7s, Comets, 
and DC-6s. Where the fleet comprised 
>9 aircraft in June, 1959, the number 
will be reduced to 17 by June, 1961. 
Despite the reduction, available pas- 
senger miles will rise about 47 %. 

Under the new bilateral, CMA 
picked up a route to Dallas, but other- 
wise was not much affected, Healey 
said. 

The third international Mexican car- 
rier. Guest, which serves Miami and 
operates routes to Europe, is wholly 
Mexican-owned and recently was bought 
by a financial syndicate. Guest has a 
close working relationship with Scandi- 
navian Airlines System, involving man- 
agement and equipment. 

There has been some speculation in 
Mexican circles that a merger between 
CMA and Acronavcs might come about, 
but there is little indication that this 
has substance at least at this point. 
Another rumor predicts the consolida- 
tion of the three carriers into one 
national airline in the next few years. 

Generally, the new bilateral agree- 
ment does not appear to have caused 
any strong reaction in aviation circles. 

The recent bilateral is a conditional 
agreement and depends upon American 
carriers' cooperation in maintaining 
equity of services, according to Mexican 
Ambassador Antonio Carrillo-Florcs. 
This cooperation sometimes can best 
be served by arrangements made by 
parties in the field, such as Eastern and 
Acronavcs, rather than at the official 
level, the ambassador told Aviation 
Week. 

Difficulties in the negotiations have 
stemmed in part from the Mexicans’ 
fears of American resources which 
might be thrown into the competition, 
and from U. S. resistance, on principle, 
to restrictions. But the ambassador be- 
lieves U. S. carriers understand the 
problems and will cooperate to main- 
tain equity. 


Miami Beach— United Air Lines and 
Wall Street banking houses are dis- 
cussing a SI 45 million loan to finance 
40 727 transports, a triple-turbofan 
design Boeing is trying to sell the air- 
lines for medium-range routes. 

United President W. A. Patterson 
told the Air Line Pilots Assn, board 
of directors meeting here: "We’ll order 
the 727s within the next few months, 
if I can get this money” (AW Nov. 
14, p. 52). Patterson had flown here 
immediately after conferring with lend- 
ers in New York City. 

The long-expected order would be a 
first step toward production of 727s. 
It would also boost United’s turbojet 
fleet to 1 29 jet aircraft, largest number 
ordered by a carrier to date. In all. 40 
Douglas t)C-8s, 29 Boeing 720s. 20 
Sud Caravellcs and the 40 727s will be 
or have been delivered to United. 
Eastern Air Lines is also interested in 
a fleet of 40 727s (AW Oet. 51, p. 52). 

Explaining how his airline arrived at 
the number of jets it should buy. Pat- 
terson said United studied the gross 
national product (GNP) in an effort to 
correlate the value of all goods and 
services sold in the U. S. with the vol- 
ume of air transportation in a given 
year. Analysis showed that every S100 
increment in the GNP represented 1 5 
passenger miles of inter-city travel, ex- 
clusive of automobile traffic. 

Using this relationship. United ap- 
plied its historic 207? share of the do- 
mestic market to GNP forecasts for the 
next five years. The result— essentially 
conservative in not considering that a 
greater share of U.S. airline business 
might shift to United— indicates how 
many jets should be bought. Estab- 
lished lead times indicate when they 
should be ordered. 

Carriers that fail to survey future 
markets in figuring their fleet needs arc 
flirting with financial disaster, Patter- 
son said, adding. “Whoever signed that 
order for 65 Viscounts also signed the 
death certificate of Capital Airlines.” 

Patterson criticized "outside analysts” 
for being "appalled” when United an- 
nounced it would spend Sll million 
this year for safety research and opera- 
tional training. These same analysts, 
Patterson said, assume that airlines will 
lose two aircraft annually in accidents, 
yet they cannot understand why a siz- 
able sum should be spent to prevent 
this loss, despite the $5 to S6 million 
cost of some new jets. 

Turning to the Civil Aeronautics 
Board in his discussion of industry prob- 
lems, Patterson remarked. "There is 
something I don’t ever think will be 


corrected." For example, when asked to 
suggest qualified people for CAB ap- 
pointment. Patterson said that he hesi- 
tated because of the salary earned by 
those that he should recommend. 

To an able and qualified executive, 
CAB service means sacrificing up to 
60% of present income. Patterson 
said. "Should I suggest such a salary 
cut, they'd ask, ‘if this is so good, why 
don’t you take it?’ " 

Really capable men use CAB as a 
stepping stone and should not be 
blamed for it, Patterson said. Realiz- 
ing this, government often asks ap- 
pointees to take the job for “two or 
three years,” knowing that they will 
refuse it on a long-term basis. Such 
people become captives of the CAB 
staff, its onlv permanent employes. 

As a result of this situation, Patter- 
son said, big lenders worry more about 
the impact of new CAB policies than 
about the industry's ability to stay 
financially healthy. 

United has already taken steps to 
lay the foundation for such a financing 
program by registering a S25 million 
issue of convertible debentures with 
the Securities and Exchange Commis- 
sion. This program, aimed at meeting 
United’s general financing needs for the 
Capital Airlines merger and its Boeing 
720 purchases as well, would help keep 
United’s debt-cquitv ratio in balance. 

Communist Party Joins 
Criticism of Aeroflot 

Moscow— Growing barrage of Soviet 
criticism against the government’s air- 
line Aeroflot has been joined by Ekono- 
michcskaya Cazeta. official publication 
of the Russian Communist Party’s Cen- 
tral Committee. 

According to Ekonomicheskaya Ga- 
zeta, “the exceedingly great capabilities 
of our [commercial] aircraft are still 
being used unsatisfactorily. Because of 
the prolonged periods required for 
maintenance and general overhaul, the 
planes stand idle at the airports a con- 
siderable part of the time, and large 
capital investments are immobilized.” 

At one time, the paper recalled, Aero- 
flot’s State Scientific-Research Institute 
proposed merging the carrier’s mainte- 
nance and major overhaul services. 
“This would have permitted a sharp 
reduction in the time and cost of repair 
work and increased its quality as well. 
But Aeroflot’s directors adopted an ex- 
ceedingly wary, or, more precisely, an 
ovcrly-cautious attitude toward this 
suggestion.” 
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ALL WE CAN 
OFFERTHE 
AIR CARGO 
INDUSTRY IS A 
PRACTICAL WAY I 
TO MAKE MONEY! 



CANADAIR CAN PROVE TO YOU THAT: 

YOUR piston powered passenger carrying aircraft 
now rendered obsolete by new equipment, and 
being considered for use in cargo operations, or 
already actually converted can be completely 
removed from fleet inventory and written down to 
zero book value in three years; 

ONE THIRD the number of Canadair Forty Fours 
will carry out your cargo requirements at such a 
profit that they will absorb all expenses incurred 
in the retirement transaction, plus any earnings 
your piston engine aircraft would have realized 
during these three years; 

AFTER THESE THREE YEARS, the Forty Four operat- 
ing profit curve will climb steeply. The difference 
in profit potential for the following years is sub- 
stantial. 


Any consideration of a specific example requires certain 
assumptions regarding scheduling, future rates, and load 
factors, but, under a representative set of conditions 
our analysis indicates: — that a fleet of 25 piston powered 
aircraft currently being converted into cargo carriers, 
could be replaced and retired by a fleet of 8 Forty 
Fours. The above assumptions and statements are 
based on the unlikely premise that cargo rates will 
remain at present levels. If they are reduced, as seems 
inevitable, the situation will favor the Forty Four even 
more strongly. 

THE FORTY FOUR. The Canadair Forty Four, 
with its combination of low direct operating costs, high 
block speeds and large payload capacity is the world's 
most economical cargo aircraft. Delivery schedules can 
be arranged to introduce the Forty Four into airline 
service fourteen months from contract agreement. 


CANADAIR LIMITED, MONTREAL, CANADIAN SUBSIDIARY OF GENERAL DYNAMICS 



Canadair CL-44D4 turboprop transport made its first flight recently at Montreal (AW Nov. 21, p. 36). U. S. cargo carriers have ordered 17. 


Canadair CL-44 Makes First Engineering Test Flight 



Swing-tail CL-44 is powered by four Rolls-Royce Tyne two-spool turboprops rated at 5,730 eshp. each at 15,250 rpm. at sea level. 
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Th e true value of a combat aircraft lies in the ability to 

maneuver at high speeds. On September 25 a Phantom n, 
piloted by Navy Commander John F. Davis, set a 100 km world 
closed-course record of 1390 mph * flying a circular path less 
than 20 miles in diameter. On September 5 a Phantom n, piloted by 

Marine Lt. Col. Thomas H. Miller, set a 500 km closed-course record 
of 1216 mph ** flying a triangular course 310 miles in length. 

Setting these records requires a much higher straight-line 
speed capability. Military security permits only the statement that 

maximum speed for the Phantom n is “in excess of 1500 mph.” 
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New Hamilton Standard propeller will provide 
the equivalent of camber adjustment for 
every flight condition . . . offers major per- 
formance improvements for future aircraft 


A new Hamilton Standard propeller, now under development for the Navy, will eliminate 
the historic compromise in blade design between the need for a high-lift airfoil for take-off 
and a low-lift airfoil for cruise. The propeller achieves this advance without a radical 
departure from established, fixed geometry blade design. By changing the relative angle 
of paired blades, the propeller produces an effect similar to the flap action of a wing. 
Result: the new Hamilton Standard propeller will automatically simulate the most 
efficient camber for every flight condition . . . take-off, climb, cruise and landing. 
POTENTIAL: the new propeller will make possible a variety of important performance 
options for many types of future aircraft. Present studies, for example, show the propeller 
could provide the following performance increases: 


Payload 

Endurance 


HIGH-SPEED AEW/ASW 

TRANSPORT AIRCRAFT 

30-40% — 

20-30% — 

— 15-20 % 


UTILIZING SIX OR EIGHT LOW-CAMBER BLADES, mounted in pairs on a common hub, the 
propeller would achieve the effect of a camber change by altering differentially the relative 
angle of each blade set. Such adjustments are controlled by constant-speed governing. 



THE "VARIABLE CAMBER” PROPELLER is one of several advanced propeller designs 
under development at Hamilton Standard today. Complete information on these programs 
is available. We welcome your inquiry. 
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SHORTLINES 


AIRLINE OBSERVER 

► Trans-Canada Air Lines decision to slash its long-haul passenger rates 
(AW Nov. 14, p. 40) will put two opposing philosophies on fare structure 
to a final test. Theory behind the TCA move— that fares attract and open 
new traffic markets, thus bolstering gross revenues— is in sharp contrast ta the 
drive by U. S. carriers for higher fares as the only means of combating rising 
expense levels in order to maintain profit margins (AW Nov. 21, p. 35). 
While the TCA fare plan, which calls for cuts up to 25% on routes over 
600 mi., will not have a direct competitive effect on U. S. carriers over major 
long-haul routes, the example set bv the government-owned Canadian air- 
line will not help the position of U.S. carriers on the rate issue. In addi- 
tion, if TCA is successful in draining new traffic from the railroads and high- 
ways in substantial volume without incurring deficits, U. S. carriers may be 
forced to seek a revised fare structure along similar patterns, particularly if 
traffic increases hold to the presently slow rate of growth. 

► Meanwhile, U. S. carriers continue to seek increases on jet air coach pas- 
senger rates. During the summer months, coach traffic handled by the 12 
domestic trunklines represented more than half of all traffic carried (AW 
Nov. 21, p. 35) and tlie airlines now want to reduce the margin between 
coach and first-class rates to an average 25%. Jet coach rates have already 
been increased on transcontinental routes, and Eastern, National and North- 
east were slated to boost their rates on the East Coast routes to Florida late 
last week to bring the jet coach fare up to 75% of the first-class fares now in 
effect. 


► Watch for Air Line Pilots Assn, and Air Line Dispatchers Assn, to join 
forces in opposing Federal Aviation Agency's proposal to give tower 
operators final control over takeoffs in marginal weather. Pilots and dis- 
patchers feel the FAA proposal, brought about by the recent crash of an 
Arctic-Pacific Airlines Curtiss C-46 transport (AW Nov. 21, p. 45). repre- 
sents an attempt to transfer responsibility for a flight from the pilot in 
command to ground authorities. 

►Assn, of Local Transport Airlines has several plans under Study designed 
to promote heavier use of local service airlines by military sendees. Sales 
vice-presidents of ALTA members will meet in Washington shortly to dis- 
cuss the plans and develop a recommendation for consideration by the 
association. One plan calls for the sale of five to 10 seats at reduced rates on 
certain flights sening military bases. Reduced rate will be justified by car- 
riers on grounds that seats will Ik automatically paid for whether they arc 
used or not. Local sendee carriers serve 327 areas in which military bases are 
located. Total of 59 of the bases are entirely dependent on local service car- 
riers for commercial air transportation. 

► Aeroflot is testing a new autotrain for transporting passengers to aircraft 
parked long distances from Moscow’s Vnukovo terminal. Similar to but 
larger than baggage trains, the Soviet autotrain includes a tractor and several 
roofed, open-sided cars capable of carrying a total of 104 passengers. The 
autotrain will also be used to transport maintenance personnel and equip- 
ment to planes parked in distant parts of the service area. 

►Thai Airways is considering the Avro 748, Handley Page Herald and the 
Fokkcr Friendship— all twin turboprop transports— to replace its fleet of 
seven Douglas DC-3s. The Friendship is the leading contender for an initial 
order of three airplanes because it has been in airline service for two years. 

► Douglas DC-4 transport registered in the name of International Material 
Supply Corp. of Palm Beach, Fla. has been seized at the request of the 
Federal Aviation Agency for alleged violations of Civil Air Regulations. FAA 
investigation revealed the plane was used to transport passengers between 
Buffalo and London without a commercial operator certificate. The Florida 
corporation is alleged to have carried 288 passengers on four charter 
flights during July and August without a license-constituting 288 separate 
violations, each of them subject to a fine not to exceed $1,000. 


► Alitalia, the Italian airline, is now 
offering twice weekly Douglas DC-8 
turbojet flights from Rome to Johannes- 
burg, with stops at Athens. Nairobi, 
Kenya, and Salisbury, Federation of 
Rhodesia and Nyasaland. 

► British Overseas Airways Corp. plans 
to begin Bristol Britannia turboprop 
service from London to Bengasi and 
Tripoli. Libya, Dec. 1 on a twice weekly 
basis. BOAC points out the warm cli- 
mate of Libya around Tripoli is be- 
coming a new winter tourist attraction, 
and the Libyian area also is being fast 
developed as a major oil center in 
North Africa. 

►Civil Aeronautics Board has set Dec. 
5 for a hearing on the joint application 
of Resort Airlines and Trans Caribbean 
Airways for transfer of Resort's New 
York-Caribbean Route 135 to Trans 
Caribbean. Resort also is asking for a 
temporary suspension of its services. 

► International Air Transport Assn. Di- 
rector General Sir William Hildred 
told the Passenger Traffic Assn, of New 
York recently that reductions in inter- 
national fares agreed upon by the sched- 
uled airlines during 1960 should result 
in SI 00 million savings to international 
travelers over the next two-year period. 
Sir William said: “For an industry 
which is currently able to congratulate 
itself on having made an over-all op- 
erating profit of 3% before taxes, this 
is a SI 00 million act of faith." 

► KLM Royal Dutch Airlines has be- 
gun Douglas DC-8 turbojet sendee on 
its Amsterdam-Sydney route, cutting 
flying time approximately 22 hr. KLM 
plans to replace Lockheed Elcctra tur- 
boprop airliners with the DC-S on 
Amsterdam-Singapore routes this week. 
Amsterdam-Sydney flights will stop at 
Frankfurt. Rome. Cairo, Beirut. Kara- 
chi. Bangkok, Manila and Biak. N. E. I. 
Amsterdam-Singapore service is via Gen- 
eva, Rome, Cairo, Dhahran, Karachi 
and Bangkok. 

► Piedmont Airlines is scheduling new 
service to Frankfort, Ky., for Dec. 1 as 
a result of the Civil Aeronautics Board 
decision in the Great Lakes Area Local 
Sendee Case. Frankfort will be sen-ed 
with two daily round trip DC-3 flights. 

► United Air Lines was scheduled to 
begin daily Douglas DC-8 turbojet serv- 
ice from Washington to Los Angeles 
Nov. 27 on a nonstop basis to supple- 
ment five daily jet flights which make 
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at your service the most practical simulation 

OF SPACE VACUUM ON EARTH! 


Only NRC tests large and small components 
for reliability down to the JO 10 mm Hg range! 


Your space-bound materials or components will 
never reach their goal if they can't survive the 
first test of space simulation — ultrahigh vacuum. 
NRC creates these conditions in its laboratory — 
pressures in the 10‘ 10 mm Hg range — equiva- 
lent to orbiting altitudes above 500 miles. 

The step to 10 - ,0 mm Hg may be critical. Impor- 
tant changes may occur in materials exposed to 
such vacuum. Metals stripped of their oxide 
coatings and materials sapped of their volatile 
constituents can pose new problems in friction, 
lubrication, heat transfer, tensile strength, emis- 
sivity, electrical conductivity and other vital 
properties. You must know what changes occur 
and how they affect performance. 

NRC's Space Vacuum Laboratory is unique. Our 
chambers up to 50 cubic feet are handling space- 


craft components now. We're testing cable ma- 
terials for a communications satellite, cycling 
temperatures and loads on electronic parts and 
operating space vehicle antenna drive mecha- 
nisms. We're learning about space lubricants, bear- 
ing behavior and surface properties of materials. 
We're improving capsule seals. We can keep a 
clean, reliable ultrahigh vacuum. 

What's your problem? NRC’s wide-range re- 
search and development programs may already 
have solved it. Solid propellants, high tempera- 
ture materials (including rocket nozzles and abla- 
tion bodies), vacuum metallizing, solar energy 
conversion, cryogenic insulation, spacecraft in- 
strumentation and space simulation systems . . . 
all come within our scope. For details, contact: 
Contracts Manager, NRC Research Division, 70 
Memorial Drive, Cambridge 42, Massachusetts. 


54 


National 


Research 



Corporation 




First Unmanned QF-104 Flight Delayed 


By William S. Reed 

Los Angeles— First unmanned flight 
of a Lockheed QF-104 drone now is 
scheduled for next April when Air 
Force Category II tests are completed. 

Meanwhile Category I testing at 
Palmdale, Calif., during which safety 
pilots have ridden through "hands-off 1 ’ 
flights, has been completed. Category 
II tests will commence at Eglin AFB, 
Fla., next month and Lockheed test en- 
gineers will demonstrate the system to 
the Air Force. Testing of the range 
facilities at Eglin will be conducted 
concurrently with director-pilot train- 
ing and drone checkout. 

Although all flights to date have been 
conducted with a safety pilot aboard, 
complete ''hands-off” flights have been 
made. Flights also hare been made 
with the safety pilot controlling the air- 
craft through the drone autopilot by 
what is called the "metal stick." 

Air Force pilots qualified in the 
F-104 will be the director pilots. Par- 
ticipation by Lockheed flight crews will 
end when the drone system is demon- 
strated with a safety pilot aboard late 
this month. 

One troublesome aspect of the pro- 
gram has been developing a landing 
technique: response time of the drone 
pilot to visual changes in the aircraft's 
attitude or position on the landing ap- 
proach was too slow. Method now used 
is to set up an airspeed on approach and 
vary the rate of sink by controlling the 
power setting. A straight-in. ILS-type 
approach with a 21 deg. glide slope is 
used. The aircraft can contact the 
ground without a change in attitude 
but flareouts are being made as the tech- 
nique develops. Result is somewhat 
similar to the landing approach used to 
bring Navy jet fighters aboard carriers. 
Many of the landings have been 
described as “rough.” especially since 
Air Force specifications on landing gear 
strength arc not as high as for ship- 
board fighters. 

External appearance of the QF-104 
will not be appreciably changed since 
the cockpit will be retained for piloted 
operation. Approximately 905? of all 
flying will be piloted. Mission profiles 
will be rehearsed to check out range 
safety and provide training for landing 
pilots, director pilots and radar control 

Once the drone is lined up with the 
runway for takeoff, the throttle is 
"beeped" to increase power and as soon 
as the afterburner cuts in, the brakes 


are released. Sequencing from brake 
release is automatic with heading-hold 
used to keep the flight path centered on 
the runway. Liftoff is accomplished at 
a prescribed airspeed, landing gear and 
flaps retracted and a normal climb angle 
established. 

Selected altitudes and airspeeds can 
be commanded of the drone anywhere 
within the flight envelope of the air- 
craft. Altitude- and airspeed-hold fea- 
tures in the automatic pilot system are 


commanded for a particular airspeed- 
altitude combination and held by the 
drone automatically until a change in 
command is directed. 

If at any time during flight the drone 
loses contact with a radio carrier signal, 
it will direct itself to an altitude of 
20,000 ft. and set up a shallow left 
hand pattern, remaining approximately 
on station until command is re-estab- 
lished or until it can be destroyed or 
runs out of fuel. The Federal Aviation 


F-104G Avionics Tested on DC-3 


ACCELEROMETER 
RELIABILITY IS 





"Three years and 
3000 

accelerometers later, 
the solid state 
Donner Model 4310 
0.1% force balance 
servo accelerometer 
is still 

“state of the art.” 
And it is the only 
precision 
instrumentation 
accelerometer 
with proven reliability — 
reliability defined by 
experience. 


A TRANSISTORIZED SERVO 

WITH A RECORD 


First introduced in the fall of 1957, Donner Scientific Company's Model 
4310 linear accelerometer has been successfully applied to the problems 
of missile and aircraft dynamics. Applications include telemetering, servo 
stabilization, gyro erection, acceleration switching, and short range in- 
ertial guidance. Polaris, Mercury, Atlas, Minuteman and Pershing are 
typical missile projects where the 4310 has played an important role. 
Engineering programs for both the Boeing 707 and DC-8 jet transports 
used the Donner 4310 as part of their test instrumentation. 


1 REASONS WHY THE DONNER 4310 IS A STANDARD OF EXCELLENCE 


- High output, ±7>/ 2 v dc standard, up to ±60v 
do special. High output virtually eliminates 
signal to noise ratio problems, the need for 
an additional amplifier to drive voltage con- 
trolled oscillators in telemetry applications, and 
provides sufficient power to drive a recorder 


d Model 


nates 
v fre- 


the need of filter networks for dc o 
quency applications. 

2- No regulated power supply required. Stand- 
ard Donner 4310's operate from a ± 15 or +28v 
dc power source £15%. Power drain is so low 
that they can be operated from miniature bat- 
tery packs. 

4. Overall weight can be reduced. The air filled 


e- Available in split case to meet limited space 
requirements. Sensing element is in one case, 
electronics in the other. 

*- For the measurement of broadband acceler- 
ations, the high natural frequency of the elec- 
tronically damped unit provides flat response 
from dc to over 100 cps in most ranges. 


F Performance. Linearity, 0.05% f.s. Hystere- 
sis, 0.02% f.s. Repeatability, 0.01% f.s. Null 
indeterminacy, 0.02% f.s. 0 Statistical summa- 
tion of probable errors from these factors. 
3<r<0.06%. 

S. Price $450 for an 0.1% instrument. Almost 
five times better accuracy than any proven ac- 
celerometer available at a comparable price. 


HOW IT WORKS 




NEW 6 PAGE TECHNICAL BROCHURE 
READY NOW. For complete information, 
write for our bulletin, "The Donner 4310 
Linear Accelerometer, A Standard of Ex- 
cellence." Please address Dept.09. 


D O N N E R 


NOW! MODERN SSB COMMUNICATIONS FOR 
APPROXIMATELY *1.00 PER WATT!* 


.with wilcox factory new or interchange 
single sideband equipment 



wilcox 


Electric Company, Inc. 
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Agcncv, however, reportedly is unhappy 
with the Air Force’s selection of 20,000 
ft. as the lost-command altitude. The 
FAA has indicated a preference for a 
lower altitude of around 4,000 ft. Dif- 
ficulty is that fuel aboard the drone 
would be expended much more rapidly 
at a lower level, minimizing the time 
available for determining the trouble 
and re-establishing control. Also, aerial 
gunnery would be much more hazard- 
ous at the lower altitude should it be- 
come necessary to destroy the aircraft. 

The drones will carry photographic 
and television cameras to register near 
misses by ground-to-air and air-to-air 
missiles. 

Once the mission has been com- 
puted, the drones will be returned to a 
prescribed rendezvous area where they 
will be picked up by a director aircraft 
designated DT-53A. Back-scat pilot will 
control the drone and prepare it for 
entry into the landing approach. As in 
the ground control phase, airspeed and 
altitude will be selected by the director 
pilot and automatically maintained by 
the drone. 

After the director has the drone in 
landing configuration, he will enter it 
into the landing approach near the ILS 
outer marker. DT-33 will fly formation 
with the QF-104 down the landing ap- 
proach, with the director “flying” the 
drone, or, if desired, with the drone 
accomplishing the approach automati- 
cally through an ILS approach coupler. 

Directors stationed on the ground 
near the landing runway will take over 
visually as the aircraft comes down the 
glide path. Control will be taken over 
bv the ground director when visual 
contact definitely is established. DT-33 
will make a go-around. 

Since most of the flights will be with 
a pilot aboard the QF-104 no effort 
will be made to strip the airframe or 
engine of those safety items necessary 
for flight safety. 

Approximately 25 F-104A aircraft 
arc being modified into drones. The air- 
craft are expected to retain the Mach 
2.5 speed capability and to operate at 
better than 70.000 ft. 

NASA Awards Contract 
For Nuclear Safety 

Washington— Lewis Research Center 
has awarded at $270,850 contract to 
Controls for Radiation, Inc., to perform 
monitoring and safety services at the 
National Aeronautics and Space Admin- 
istration Plum Brook nuclear reactor 
facility. 

Firm will monitor the area for radia- 
tion. store and issue protective clothing 
and devices, monitor incoming and out- 
going radioactive materials, dispose of 
radioactive waste and collect weather 
data. Plum Brook facility is scheduled 
to go into operation early next year. 



AVIATION WEEK, 


28, 1960 



ISSILES. 


BIG GYRO PERFORMANCE IN 


IRCRAFT 


THE SMALLEST GYRO PACKAGES AVAILABLE 


TARGET 


DRONES 


NEW— from Daystrom— are these three lines of 
performance-proved free and vertical gyros that 
permit you to write tighter gyro specs without sac- 
rificing size and weight . . . with complete assurance 
of performance reliability. 

For free gyro application, choose either the torque- 
able FM10 Series or the cageable FN30 Series. 
Both offer low drift rate . . . high vibration resist- 
ance . . . and big gyro performance through the use 
of a low gimbal inertia to a high angular momen- 
tum ratio. 

For vertical gyro application in target drones, the 
VA10 Series is the smallest, least expensive air- 
erected vertical gyro existent. Vertical orientation 
is automatic . . . and because it requires no caging 
mechanism, size, weight and cost are kept to a min- 
imum without sacrificing big gyro performance 
and reliability. 

These new gyro series are further proof of 
Daystrom’s ability to create better airborne instru- 
ments and systems in smaller, more economical 
packages for military and commercial use. 


FEATURES: 

FN30 Miniature, non-floated, cageable. two-axis free 
gyro with either A.C. or D.C. motor and either (1) 
outer gimbai synchro pickoff (2) potentiometer pick- 
offs on both axes or (3) potentiometer pickoff on 
inner gimbal and synchro pickoff on outer gimbal. 

synchro pickoffs and torquers on both gimbal axes. 

VA10 Miniature, non-floated, air erected vertical gyro 
with potentiometer pickoffs on both axes. Verticality 
— operating or non operating— without separate cag- 
ing mechanism insures (1) greater inherent relia- 
bility (2) simplicity of operation (3) lower cost (4) 
smaller size and (5) less weight. 


For complete information and specifications, write 
for Data File AW-1162-2. 


DAYSTROM .INCORPORATED 


PACIFIC DIVISION 



British Flight-Test Short SB.5 


Short SB.? low-speed research air- 
craft now is flying with wings swept at 
69 deg. as part of n program aimed at 
adding to background data for super- 
sonic transport design in England. 

Tests of the extreme-sweep configura- 
tion should complement those done on 
the SC.l VTQL testbed, another re- 
search aircraft designed and developed 
bv the Aircraft Division of Short Bros. 
&■ llarland. Ltd.. Belfast (AW Oct. 17. 
p. 78). 

British views on supersonic trans- 
ports generally tend to favor a VTOL 
layout, with multiple jets and extreme 
swcepback. 

Tire SB. 7 was originally designed and 
flown to test a series of wing sweep- 
backs and tail positions for the English 
Electric P.l fighter, specifically in the 
low-speed flight regime, 'flic latest 
configuration features not only the high 
degree of sweep, but also a dronped- 
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nose lending edge, one characteristic of 
a new supersonic wing geometry devel- 
oped by engineers at the Royal Aircraft 
Establishment, Farnborough. 

Changed airplane performance due 
to the high sweep meant that more- 
power was needed to fly. The Rolls- 
Royce Denvent turbojet originally in- 
stalled has been replaced by a Bristol 
Orpheus BOr.3 rated at ‘ 4.850 lb. 
thrust, an increase of about 33 % over 
the 3,600-lb. rating of the Derwent. 

In addition, the nose wheel and land- 
ing gear have been moved to match the 
new center of gravity position, the 
cockpit layout and instrumentation 
have been changed somewhat and a 
zero-level Martin Baker ejection scat 
has been fitted. 

Although the SB.5 was developed as 
a project to precede the P.l fighter, 
actual flight tests of the research air- 
plane ran in parallel with those of the 


P.l, so that the value of the low-speed 
research program has been assessed as 
doubtful by some British observers. 
Four different configurations were de- 
signed into the SB.5 project: 50 deg. 
sweep on the wings, with a tailplane 
set high on the vertical fin: 60 deg. 
sweep, with the high tail or with tail- 
plane set low on the fuselage, and 69 
deg. sweep, with a high tail. Tire cur- 
rent geometry shows a low-set tail again, 
indicating that the P.l flight experience 
has fed back into the research aircraft 
program, rather than vice versa. 

First flight of the SB. 3 with 69-deg. 
sweep was made Oct. IS by RAE 
Farnborough test pilot Denis Tavlcr, 
who lifted the plane off the runway at 
RAE Bedford for a 20-min. routine 
flight after only a single taxi run. 

Span of the plane in its latest con- 
figuration is 25 ft. 113 in., and length 
is 47 ft. 4 in. Height over-all is 1 5 ft. 

Manual to Illustrate 
Steel Casting Defects 

Manual of radiographic acceptance- 
standards for lightweight airframe steel 
castings is being developed by Naval 
Ordnance Laboratory, using specimens 
and test results provided by American 
Brake Shoe Co.. Mahwah, N. J. 

American Brake will produce castings 
8 in. long. 6 in. wide and with wall 
thicknesses of 0.13 to 0.75 in. Each 
casting will have a single defect such 
as shrinkage, inclusion, cold shut, 
crack, gas hole, hot tear or misrun, 
which must be clearly identifiable on 
an X-ray. Six alloy compositions will be 
used in the castings and. in most tests, 
radiographs will be made to display de- 
fects in several degrees of progressively 
increasing severity. 


PRODUCTION BRIEFING 


Chance Vongbt's Aeronautics Divi- 
sion will produce infrared sighting 
scope housings for Army M-14 rifles 
under a S144.037 contract from Varo 
Manufacturing Co.. Garland, Tex. 

Air Force and Thiokol Chemical 
Coq>. broke ground in Utah with a 
blast of solid propellant as construction 
was begun on a new S30-million plant 
for production of first-nm stage Minute- 
man engines. Plant site is 12 mi. west 
of Tremonton. in the northeast part of 
Great Salt Lake region. 

Wcstinghouse Electric Corp. has re- 
ceived a S2.3-million contract from 
Wright Air Development Division for 
continuing development of molecular 
electronic systems. 
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CORPORATION 


are creating a climate conducive 
to significant scientific achievement 


"Essentially, this corporation will be 
people— people of the highest quality. 
The United States Air Force recog- 
nizes that men of great scientific and 

their best only when they can exercise 
their initiative to the full under lead- 
ership which creates the climate for 
creativity. We expect Aerospace Cor- 
poration to provide that kind of 
environment." 

Secretary of the Air Force 
Among those providing their leader- 
ship to this new non-profit public 
service corporation are: Dr. Ivan A. 
Getting, president; Allen F. Donovan, 
senior vice president, technical; Jack 
H. Irving, vice president and general 
manager, systems research and plan- 
ning; Edward J. Barlow, vice president 
and general manager, engineering divi- 
sion; and Dr. Chalmers W. Sherwin, 


vice president and general manager, 
laboratories division. 

These scientist/administrators arc 
now selecting the scientists and engi- 
neers who will achieve the mission of 
Aerospace Corporation; concentrating 
the full resources of modern science 
and technology on rapidly achieving 
those advances in missile/ space systems 
indispensable to the national security. 

The functions of Aerospace Cor- 
poration include responsibility for: 
advanced systems analysis; research 
and experimentation; initial systems 
engineering; and general technical 
supervision of new systems through 
their critical phases, on behalf of the 
United States Air Force. 

Aerospace Corporation is already 
engaged in a wide variety of specific 
systems projects and research pro- 
grams— offering scientists and engi- 


neers the opportunity to exercise their 
full capabilities, on assignments of 
unusual scope, within a stimulating 
environment. 

Immediate opportunities exist for: 

• Weapons System Project 
Director 

•Senior Scientists/Supervisors: 
Propulsion Systems 
Guidance Systems 
Spacecraft Design 
Telecommunications 

• Space Vehicle Specialists: 

Senior Power Systems Engineer 
Sr. Flight Performance Analyst 
Re-entry Aerodynamicist 
Those capable of contributing in these 
and other areas are invited to direct 
their resumes to: 

Mr. James M. Benning, Room 101 
P.O. Box 95081, Los Angeles 45, Calif. 



AEROSPACE CORPORATION 

engaged in accelerating the advancement of space science and technology 
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GE RVX-2A Re-entry Vehicle Recovered From Atlantic 


SPACE TECH NOLOGY 



Negative Ion Neutralization Investigated 


By Russell Hawkcs 

Monterey, Calif.— Injection of nega- 
tive ions is being investigated by Aero- 
jet-General Corp. as a means of neu- 
tralizing the positive electrostatic 
charge of ion exhaust from an ion 

Unneutralized exhaust is apt to cause 
uncontrolled variations in the thrust 
vector of any ion rocket large enough 
to be of practical use and may even 
stall the motor completely by creating 
such a large positive space charge out- 
side the motor exit as to eliminate the 
axial difference in electrical potential 
which accelerates the propellant. 

'ITie most common approach to the 
problem of neutralization is the injec- 
tion of electrons into the beam. If the 
number of electrons emitted equals the 
number of ions, the vehicle itself will 
remain neutral. However, the mixing 
of electrons with the positively charged 
exhaust is difficult because part of the 
electrons will have such high velocities 
that they will be unable to mix with the 
slower, more massive ions. 

Space Demonstration 

Experimenters believe they have 
solved this problem in the laboratory 
but most or them concede that only 
actual demonstration in free space will 
prose their solutions. 

The Aerojet-General study of nega- 
tive ion neutralization was described at 
the American Rocket Society Electro- 
static Propulsion Conference here by 
R. J. Sunderland. J. R. Radbill anil 
R. D. Gilpin of Aerojet’s Astronautics 
Laboratory. They report that the mate- 
rials having the best electron affinity are 
the halogens and the alkali halides, but 
halogens are difficult to handle and al- 
kali halides require high temperatures 
to produce vapor pressures large enough 
to feed an ion generator. The Aerojet 
scientists used sulfur hexafluoride 
which is relatively inert, available and 
has a molecular mass compatible with 
that of a beam of positive cesium ions. 
Its boiling point of — 63.8C sug- 
gests that it may be trapped easily at 
liquid nitrogen temperatures. 

The extra electron of a negative ion 
enables it to counter the effect of a 
positive ion with its electron shortage 
so that equal numbers of oppositelv 
charged ions form a plasma that is neu- 
tral in its over-all effect. Since negative 
ion mass can be approximately the 
same as that of positive ions, it is 
easier to achieve similar velocities and 
the mass flow of negative ions adds 
thrust. Nuclear physicists alreadv have 
made use of high current negative ion 
sources to double the effective cncrgv 


of electrostatic accelerators. Ten of the 
18 sources credited bv the Aerojet team 
in their bibliography were Russian. 

A number of experimenters have 
neutralized ion beams by injecting elec- 
trons. The main obstacle to neutrali- 
zation by electrons is the velocity varia- 
tions of electrons leaving a cathode. 
Both ordered and disordered electron 
injection patterns have been tried. 

The American Rocket Society Elec- 
trostatic Propulsion Conference heard 
Park French of Thompson R.11110 Wool- 
dridge report on his study of circular 
beam neutralization by orderlv injection. 
French said a method producing dis- 
ordered or random electron motion and 
a large amount of electron scattering 
near the motor exit may lead to the 
simplest neutralization device but is 
not as susceptible to theoretical analy- 
sis as ordered electron flow. French's 
analytical study indicates that it should 
be possible to use ordered electron flow 
and obtain neutralization in the critical 
area near the exit electrodes of ion mo- 
tors. The method should allow full- 
scale operation of high-thrust ion mo- 
tors in test chambers. 

It consists of injecting the electrons 
from a hot cathode to travel in spiral 
paths with the rate of advance of the 
spiral about equal to ion velocities. 
Neutralization is purposely left incom- 
plete to provide the field necessary to 
drive the spiral motion. French said 
that this causes a slight continuous ex- 
pansion of the beam but does not re- 
duce propulsion efficiency. Since the 
injection requirements are not verv com- 
plicated, he said, the development of 
a cathode to supply neutralizing elec- 
trons does not seem difficult. 
Measurement and Instrumentation 

Measurement and instrumentation of 
laboratory' ion motor installations are 
considered critical problems because of 
the lack of plans for an early test in 
space. Important properties to be meas- 
ured include ion beam current, beam 
power, thrust, ion trajectories, potential 
distribution and charge distribution. A 
report on techniques of beam diagnosis 
was delivered at the Monterey confer- 
ence by the staff of Electro-Optical 
Systems, Inc., of Pasadena. Calif., 
holder of USAF ion motor development 
contracts. 

The Electro-Optical team listed in- 
struments they are now using, including: 

• Flat plate ion collector with a layer of 
thin metal honeycomb on its face to 
measure beam current. This design 
overcomes objections to simple flat- 
plate collectors and conventional Fara- 
day cup collectors. Because a flat plate 
bombarded by ions emits secondary elec- 


trons which are difficult to suppress, 
the current reading it produces may be 
four times as high as the actual beam 
current. The Faraday cup is too narrow 
to measure a beam which may be as 
wide as the test chamber in which the 
ion motor operates. A honeycomb col- 
lector obtains the same effect as a Fara- 
day cup without this disadvantage. The 
frontal area presented to the ion beam 
by the honeycomb walls is only about 
1.5% of the total collector area and the 
honeycomb cell depth is from 4 to 10 
times the cell width. With a correctly 
biased grid, current can be read to 1 % 
accuracy with high reliability. Variation 
of collector current with a small bias 
voltage is only about 1 % for 7 kv. ions. 

• Calorimeters which measure beam 
power in the form of heat generated by 
the impact of ions on the collector used 
for current measurements. The honey- 
comb face must be made of very thin 
high-conductivity metal to minimize 
time constants and radiative power 
losses, 'flic EOS calorimeters use plati- 
num resistance thermometers to sense 
the rise in coolant water temperatures 
as the measure of delivered power. 
Thermistors have been used and found 
to be more sensitive, but the platinum 
resistance thermometers offer better sta- 
bility and linearity. At a cooling water 
flow rate of 23.6 gph. the calorimeter 
is sensitive to power changes as small as 
0.5 watt and has a response time of 
eight seconds. Cooling water is circu- 
lated by an independent svstem of 
pumps and accumulators because of 
erratic pressure on the city water mains. 
City water is used on the cold side of a 
heat exchanger that removes heat from 
the collector cooling circuit. 

• Light, pendulous collector with a 
honeycomb face to measure ion motor 
thrust. The collector, suspended by 
four tungsten ribbons, is displaced by 
the pressure of the ion beam and the 
displacement is measured by viewing a 
scribed glass reticle attached to the col- 
lector through a microscope. An at- 
tached copper cylinder in the field of a 
permanent magnet damps the motion of 
the collector. Electro-Optical scientists 
say it is an extraordinarily useful instru- 
ment. It is simpler in operation than a 
calorimeter, has a response constant 
under one second, and is an absolute 
instrument with which a force constant 
can be calculated directly from the mass 
and support length or from the mass 
and period of oscillation. Tire optical 
readout now limits sensitivity to about 
seven micropounds but the noise level 
is much less. The Electro-Optical staff 
believes a good electrical readout will 
yield a sensitivity of less than one mi- 
cropound. 


AVIATION 


A REPORT ON 
SPACE PROGRESS AT 
GENERAL ELECTRIC 



FROM H. W. Paige. General Manager, MISSILE & SPACE VEHICLE DEPARTMENT 


Looking back over the past 5 years 
of progress in space technology at 
MSVD, our engineers and scientists 
view with a sense of accomplishment 
the breadth of our achievements in 
this new field. We feel these have 
only been possible through the dedi- 
cated efforts of many people working 
in a thoughtfully established envi- 
ronment that encourages both inde- 
pendent contributions and a spirit of 
cooperation among the contributing 
disciplines. 

The actual record achieved in this 
environment is one the nation can 
view with pride. It includes: 

. . . the first operational re-entry ve- 
hicle for IRBM and ICBM missiles 
(Thor and Atlas)... the first space 
vehicle using 3-axis stabilization . . . 
the first recovery of an orbiting sat- 
ellite vehicle (Discouerer Satellite) 
. . . the first movies of earth taken 


from a space vehicle — 800 miles up 
. . . the first infrared measurements 
of earth/space interface . . . successful 
measurement of radiation intensity 
to an altitude of 1200 miles (NERV 
Space Probe Recovery Vehicle) 

Yet these pioneering achievements 
are merely stepping stones leading 
to technical problems of still greater 
magnitude. Today, MSVD faces with 
sober resolution such problems as: 
...VEHICLE, STABILIZATION, CONTROL 
AND GROUND SUPPORT SYSTEMS FOR 
THE HIGHLY SOPHISTICATED ADVENT 
COMMUNICATIONS SATELLITE 
. . . SPACE VEHICLE CONCEPTS FOR A 
VARIETY OF SPACE MISSIONS SUCH 
AS APOLLO MANNED SPACE VEHICLE 
STUDY 

...RECOVERABLE AND SPECIAL-PUR- 
POSE SATELLITES 
. . . NEW RE-ENTRY TECHNIQUES 
...LIFE SUPPORT DEVELOPMENT 
FOR THE DISCOVERER RECOVERY 
SATELLITE 


We are now expanding our technical 
staff to meet the requirements of 
these urgent new programs. Oppor- 
tunities exist for highly competent 
people in many different technical 
disciplines to join our staff of crea- 
tive scientists and engineers, many 
of whom have notable individual 
achievements to their credit in the 
new field of space technology. 

Working with these men in 
MSVD’s creative climate is a reward- 
ing professional experience. An ad- 
ditional plus factor, in the coming 
months, will be our new Space Tech- 
nology Center at Valley Forge Park, 
17 miles from Philadelphia. 

I cordially invite you to examine 
the following pages. They will ac- 
quaint you with the broad technical 
opportunities at MSVD and provide 
a convenient means of conveying 
to us your career interests. 



MSVD POSITION INDEX 


POSITION CATEGORY 

MISSILE 

RE ENTRY VEHICLES 

Thor 

Titan 

Sfcybolt 

CURRENT SATELLITES 
& PROBES 

(rilOHI TEST STMEI 

(Nuclear Emulsion Recovery Vehicle) 
Discoverer 

(Orbiting Satellite Recovery Capsule) 

ADVANCED 

SATELLITES 
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Check the next four pages for detailed job specifications 
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© 

AERODYNAMICIST 

tlon ot aerodynamic coefTicients and pressure 
distributions at subsonic through hypersonic 

techniques, wind tunnel experimentation and 

© 

COMMUNICATION EQUIPMENT 
ENGINEER 

Will design and evaluate airborne and ground 

transmitter and receiver design. 5 years expe- 
rience and EE. 

© 

ELECTRICAL TEST 
EQUIPMENT ENGINEER 

ment. EE with 3-5 years of product design 
experience In related field required. 

© 

AEROPHYSICS SYSTEMS ^ 

ENGINEER 

Will conduct aerophysics studies and provide 
technical leadership on studies carried out in 
the engineering and laboratory operation to 

analyses Tor proposed systems. Requires ad* 
vanced degree, 6 or more years experience 

© 

COMMUNICATION SYSTEMS 
ANALYSIS ENGINEER 

Analysis and synthesis of new instrumentation 

® 

ELECTROMECHANICAL 

ENGINEER 

tion and data processing. EE with 4 or more 

precision measurement and alignment de- 
vices. ME or EE with 3-8 years of design ex- 
perience related to mechanical ground support 

© 

ADVANCED ANTENNA AND 
PROPAGATION ENGINEER 

get reflectors for all radio frequency bands 
leading to new and Improved concepts, EE 

© 

COMPUTER PROGRAMMERS 

systems, flight test data systems and ad- 
vanced engineering investigations on new 

computer and ability to direct the work on a 
complete program. 

© 

ELECTRONIC PACKAGING 
ENGINEER 

Application of heat transfer, vibration and 
stress analysis to packaging of conventional 
and miniaturized airborne components and 

© 

THERMODYNAMICS ENGINEER 

Responsibilities Include work in boundary 
layer skin friction and heat transfer, wake and 

namic noise, materials heat transfer and ther- 
mal configurational analysis. Engineering or 
Physics degree with 3 or more years of 

® 

COMPONENTS / STANDARDS 
ENGINEER 

Responsible for the application, selection, 
evaluation and standardization of component 
parts such as transistors, diodes, capacitors. 

Requires engineering degree with five or more 

© 

ELECTRONICS SYSTEMS 
ENGINEER 

Advanced conceptual work on complete air- 
borne electronic systems design work with 

background, EE and 8 or more years in air- 
borne electronics systems. 

© 

APPLIED MATHEMATICIAN 

Perform mathematical investigations of such 
advanced programs as trajectory studies and 

cation and the interpretation and analysis of 
flight telemetry data. MS or PhD In Mathe- 
matics or Theoretical Physics. 

® 

DESIGN REVIEW ENGINEER 

MSVD products with the objective of improv- 

outside consulting services. Strong technical 
ability In electronic, structural or mechanical 

® 

FIELD REQUIREMENTS 
ENGINEER 

programs. Engineering liaison between cus- 

necessary equipment. ME or EE with 5 years 
in field test. 

© 

CIRCUIT DESIGN ENGINEER 

Responsible for transistor circuits on a broad 
variety of equipment such as amplifiers, sens- 

ment Including work on circuit philosophy and 
information theory. EE with 3 or more years 

® 

DIGITAL COMPONENT AND 
CIRCUIT DESIGN ENGINEER 

Will design and evaluate A/D and D/A con- 
verters. multiplexers, parity check generators. 

ment. EE with 2-5 years experience. 

© 

FLIGHT TEST 
ANALYSIS ENGINEER 

from flight test data. Familiarity with vehicle 

be measured. Requires engineering or physics 
degree plus 2-5 years of applicable experience. 



PERSONAL DETAILS 


© 

GAS DYNAMICIST 




and heat transfer, boundary layer theory 
and flow field analysis. Requires PhD 
or the equivalent In experience. 


INTERNAL THERMAL 
ENVIRONMENT ENGINEER 




Responsibilities are mainly In thermody- 
namics systems design of orbiting satel- 
lite vehicles including active and passive 



or ME with 3 or more years of heat trans- 
fer experience. 


Home Address 

City 

State 

Telephone 

U. S. Citizen Yes □ No □ 


GROUND SUPPORT ® 

ELECTRONICS SYSTEMS 
ENGINEER 

Design and development of ground elec- 
tronic systems, through the RF spectrum, 
for application in the support systems 
of the re-entry or space vehicle. Requires 
BSEE, 6 years experience with back- 
ground in such fields as communciatlons. 
telemetry or radar. 

® 

INTERPLANETARY AND 
LUNAR TRAJECTORY 
RESEARCH ASSOCIATE 

Conduct analytical and computer studies 
in applied mechanics, applied mathe- 
matics, celestial dynamics and analytical 
dynamics. Requires PhD in Mathemat- 
ics, Astronomy or Applied Mechanics. 

GROUND AND SPACE © 

SUPPORT APPLICATION 
ENGINEER 

To provide technical direction In the 

systems. BS plus 8 years experience 
with knowledge In electronics/electro- 
mechanical fields Including monitor 
control and instrumentation system 
development. 

© 

INERTIAL EQUIPMENT 
ENGINEER 

various types of inertial equipment to 
space navigation and control problems. 
Background In the design and develop- 
ment of various Inertial devices such as 
floated-lntegrating gyros, accelerometers 
and synchros plus engineering degree. 

GUIDANCE AND CONTROL (22) 
ADVANCED SYSTEMS 
ENGINEER 

Will be responsible for broad systems 
analysis, synthesis and mechanization of 
advanced concepts in guidance and con- 
trol for application to future systems. 
Requires an established background of 
at least 5 years in guidance and control 
with emphasis on creative analysis and 

® 

LIFE SUPPORT ENGINEER 

Design and development of systems and 
able men to perform In space and other 

Physicist with experience in areas of air 
conditioning, refrigeration, and design of 
life support equipment. 

® 

HUMAN FACTORS 
PSYCHOLOGIST/SCIENTIST 

terislics. MS or PhD in Psychology. 

© 

LOGIC CIRCUIT 
DESIGN ENGINEER 

HUMAN FACTORS © 

SYSTEMS ENGINEER 

Advanced design of manned-space ve- 
hicle sub-systems which are directly re- 
lated to human factors such as cabin 
arrangements, Instrument displays, ra- 
diation protection, support-restraint 
devices, psychological-physiological In- 
strumentation and flight/crew control 
devices. Engineering degree with appli- 
cable experience on high speed aircraft 
or space vehicles. 

MANUFACTURING ® 

ENGINEERING RESEARCH 
& DEVELOPMENT ENGINEER 

needs. Direct experimentation and inves- 
tigation In the areas of fundamental 
manufacturing research. ME or EE with 
10 years of experience in the manufac- 
turing of electronic and mechanical de- 
vices for aircraft or space vehicles. 


Education 

Undergraduate 








Year of Graduation 

Position Objective (primary job preference, 
level of responsibility, salary expectations) 


PROFESSIONAL EXPERIENCE 

(Two most recent or most applicable jobs) 
Company 


Years of experience (from). 

(to) Salary 

Assigned Duties 


Company. 


Years of experience (from), 
(to) Salary 


GENERAL ELECTRIC 


MAIL THIS CARD 

Simply circle the appropriate numbers of 
those positions that meet your professional 
interests and qualifications, fill in the ques- 
tions on the back of the card and mail it to 
us. The card should be folded, then sealed 
or stapled; no postage is required. We will 
contact you just as soon as wo have re- 
viewed this information. 


n interested in the following position(s) 

Projects Engineering 40,41, 50 

Reliability Engineering . 

Systems Design 

Advanced Systems 

Thermodynamics-Aerophysics . . 
Aerodynamics-Flight Mechanics . . 
Instrumentation & Communication. . 



GENERAL^ ELECTRIC 
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Requires ability to conduct basic re- 
development and application to advanced 


lent In experience required. 


© 


systems orbits Including effects of per- 
turbation on vehicle attitude and position. 

with 2-5 years of applicable experience. 


MATERIALS AND 
PROCESSES ENGINEER 

Analyze future materials requirements. 


® 


PLASMA PHYSICIST 


® 


uatfng processes, and advise in the prep- 
aration of materials quality 
Chemical or metallurgical c 


Perform Investigation a 
the generation and diagnosis of plasma; 

and many-bodied phenomena In plasma. 
Requires PhD or the equivalent in 


MECHANICAL/ 
ENVIRONMENTAL TEST 
EQUIPMENT ENGINEER 

insiblllty for the design, 


® 


® 


tion of operating procedures on a variety 
of mechanical and environmental test 

3-10 years of applicable experience. 


sign engineering In the resolution of 
problems in the production phase. EE or 
ME with 10 years of combined engineer- 


NAVIGATION AND CONTROL^ 
SYSTEMS DESIGN ENGINEER 

he Integration, coordl- 


© 


attitude control, orbit control and space 
power. Requires broad control back- 
ground, EE or ME and five or more years 
experience. 


PROJECT ENGINEER 

Responsible for project direction of all 
work on assigned programs. This 

measurement of technical progress. Re- 
quires engineering background combined 




To conduct analytical studies on inertial 
guidance and control for space vehicles 
Including such applications as space 


erly planned and followed. Function In- 
cludes the conversion of requirements 
and limitations of a program into realis- 
tic plans. Requires engineering back- 
ground combined with the desire to grow 
into project engineering. 


OPTICAL SPECIALIST 


© 


Planning and development of optical sub- 
systems and components; theory and 
application of physical and geometric 
optics; Infrared, visible and ultra-violet 
wave lengths; celestial guidance equip- 

Physics or Engineering degree with 2-10 


PROPOSAL SYSTEMS 
ANALYSIS ENGINEER 

Responsible for providing the systems 
analysis and support of proposal effort 
within the Engineering Operation through 
the first stage of design. Broad technical 
background in aircraft or missile field 
with AE, EE. or ME. 


QUALITY CONTROL ® 

COMPONENT ENGINEER 

© 

RELIABILITY ENGINEER 

© 

STRUCTURAL DESIGN ENGINEER 

materials, and preliminary Mmf anatobto 
size the structure. Requires ^3-10 years air- 

QUALITY CONTROL ® 

PROGRAM ENGINEER 

(50) 

SALES APPLICATIONS 
ENGINEER 

Engineering to determlne’technical solution, 
act as liaison-man on the project technical 
proposal. Requires 5-10 years in design or 
analytical engineering, engineering degree and 

® 

STRUCTURAL DYNAMICS 
ENGINEER 

© 

QUALITY CONTROL 
SYSTEMS ENGINEER 

are accomplished. Advises design engineer- 
ing.^ originates systems test plen and follows 

® 

SPACE POWER ENGINEER 

® 

STRUCTURAL EVALUATION 
ENGINEER 

© 

QUALITY STATISTICAL 
ANALYSIS SPECIALIST 

methodology to engineering and manufactur- 
ing problems: Involves work on vendor analy- 

rellability and test data. Requires math or 

® 

SPACE SIMULATION 
EQUIPMENT ENGINEER 

® 

SYSTEMS ANALYSIS ENGINEER 

systems. Degree plus four "or more years 
experience. 

© 

RADAR SYSTEMS ENGINEER 

© 

SPECIFICATIONS ENGINEER 

® 

SYSTEMS DEVELOPMENT 
ENGINEER 

Responsible for Interpreting and specifying 

© 

RELIABILITY CONSULTATION 
ENGINEER 

reliability in accomplishing the objectives of 

of long life. Should hove extensive, high-level 
reliability background. 

® 

SPACE STRUCTURES 
CONSULTANT 

® 

SYSTEMS PROJECT ENGINEER 

programs* of study and research ^assigned 
advanced systems projects. Will Integrate the 

state-of-the-art advances. Broad background 


AVIONICS 


Optical Data Correlation Methods Studied 

By Barn Miller 


Glendale, Calif.— Optical data corre- 
lation techniques which may provide 
means of recognizing terrain for future 
airborne navigation or automatic land- 
ing systems arc being explored here at 
Space Electronics Corp. 

Referred to as Simultaneous Multiple 
Image Correlation (Simicorcl, the tech- 
niques make possible rapid, automatic 
identification of sensed patterns by 
comparing each one with a large num- 
ber of anticipated, stored patterns. 

To demonstrate the feasibility of 
Simicore techniques, which arc appli- 
cable in a number of fields. Space Elec- 
tronics recently built a language trans- 
lation device capable of sensing a 
Russian word, then displaying its 
English equivalent. Although the de- 
rice’s vocabulary' currently docs not 
exceed 20 words, its successful opera- 
tion buoys confidence of its developers 
in the data correlation under study. 

Simicore systems are composed of 
four parts— an image projector, multi- 
plier. memory and output recognition 
devices. In operation, a light image, 
corresponding to a bit of data such as 
a radar pulse return, a pattern of dots 
or a letter of the alphabet is projected 
onto the image multiplier which ef- 
fectively multiplies the single image 
into a multitude of identical and much 
smaller images. Multiplication is 
achieved bv special fiber optics or lens 
mosaics arrangements 

Each of the tiny, reduced-resolution 
replicas of the input image appearing 
in a plane surface pattern at the multi- 
plier's output is projected simulta- 
neously onto photographic film trans- 
parencies in the image memory. The 
memory is adjacent to the output of 
the image multiplier. 

Stored on the transparencies are a 
vast number of anticipated patterns. 
Consequently, each sequentially sensed 
input image is simultaneously compared 
with all of the stored images. Sonic 
light flux passes through each trans- 
parency, but the one which corresponds 
to the input image passes a greater 
amount of light than do the others. 
This light exceeds the threshold level 
of a conventional photo detection tube 
which provides an output indication. 

Should Simicore be employed in an 
automatic aircraft landing system, it 
might operate in roughly the following 
fashion: radar, optical or infrared pho- 
tographs of a given airport and surround- 
ing terrain might first be secured from 
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TRANSPARENCIES of i 

areas can be stored for n 


n film. Photos of or i 


rcraft landing system. 



different aspects and different displace- 
ment distances from the runway. These 
would be stored on film in the memory 
of the Simicore system. When an air- 
craft approaches the airport, its sensing 
device surveys the area and the acquired 
images are projected on the input face 
of the multiplier in the airborne Simi- 
core system. These images are almost 


instantaneously and in parallel com- 
pared with all the stored images. Loca- 
tion of a spot in the output might 
indicate aspect and displacement of the 
aircraft's heading from fhe runway. 
For a fixed altitude range-azimuth scan, 
for example, horizontal displacement of 
the spot might provide left or right 
indication on glide path, vertical dis- 




50% reduction in 
wiring costs of 
this electrical assembly 


Originally, 82 color-coded wires were 
involved in the manufacture of air- 
borne junction boxes by John Oster 
Company, Chicago. 

A switch to Sanders Flexprint wiring 
— flat, flexible printed circuitry — 
replaced the 82 wires with 5 Flexprint 
cables and reduced total installed costs 
of the finished component by 50%. 
Here's how this money-saving switch 
was accomplished: 

BEFORE FLEXPRINT WIRING, assembly 
of junction boxes for an airborne elec- 
trical system required a costly sequence 
of assembly line operations: each box 
called for the selection of 82 color- 
coded wires . . . cutting them to various 
lengths . . . lacing and cabling . . . 
identification and positioning . . . then 
soldering into tight comers. Oppor- 
tunities for human error and mounting 
costs were inherent in the job, as in 
most electrical assembly work. With 
conventional wiring one more trouble 
source occasionally cropped up — clos- 
ing the junction box created strains on 
the folded harnesses, and was apt to 
cause broken connections. 


replaced the bulky harnesses (shown). 
Complete flexibility lessens — virtually 
eliminates — the likelihood of broken 
connections when the junction box is 
once assembled and closed. 

WHAT CAN FLEXPRINT WIRING DO 
FOR YOU? It costs nothing to find 
out. Just send dimensional drawings, 
sketches or artwork of your current 
wired assembles with the following 
information: 

1. Electrical specifications 

2. Termination requirements 

3. Environmental conditions 

4. Approximate quantity 

We’ll send you a proposal specifying 
estimated costs and delivery date. Or, 
if you’d prefer, 
send you a new brochure { 
describing Flexpri 
wiring i n detail. 


locate conductors and terminations a 
flawless accuracy. Each pierced termination 
pad automatically fits itself over its own 
connector pin. Wiring errors arc almost 
impossible! And soldering becomes a high- 
speed operation because each connection 
is completely visible, not hidden in the 
connector or lost in a tangle of wires. 
Assemblers can see at a glance that each 
connection is tight and right. 


72 



IMAGES can be multiplied by mixing opti- 




placcmcnt would be the approximate 
position on the glide slope. 

Sjmicore is expected to be capable 
of viewing large numbers of images 
simultaneously and supplying an almost 
instantaneous estimate of off-course 
displacement. Time elapsed from sens- 
ing to output indication may not be 
much greater than input and output 
response delays because there’ll be no 
mechanical or electrical delav through 
the multiplier. The multiplier itself, 
the unconventional portion of this un- 
usual system, would vary in size accord- 
ing to the application, but typically 
would be two inches square at its ends, 
and five inches in length. Space Elec- 
tronics estimates. 

In the automatic landing system ap- 
plication. an ILS outer marker might 
be expected to bring the aircraft to the 
vicinity of the runway, thereby mini- 
mizing the number of pictures to be 

Different films for different landing 
locations could be inserted automatic- 
ally into position before the multiplier 
output. 



FOR RADAR 

B&L optical-electronic-mechanical capabilities 
assure accuracy in missile tracking system 

The strength of our missile defense program depends 
in part on extreme accuracy of radar tracking. 


Two Image Schemes 

Two image multiplication schemes 
arc being considered by Space Elec- 
tronics in connection with Simicore 
studies. The first of these employs 
fiber optics (AW Nov. 21. p. 79) and 
is regarded by the company as the more 
promising because of the high inherent 
optical efficiency of the optical fibers. 
The second technique is based on lens 
mosaics and appears more immediately 
practicable because of present difficul- 
ties in properlv assembling optical 
fibers for the multiplier. 

Unique properties of fiber optics 
makes this new technology appealing for 
these correlation studies. Bundles of 
optical fibers are capable of transmitting 
complete images from one point to 
another by total internal reflection 
within each fiber. A near perfect image 
is transmitted as long as the fiber order 


Bausch & Lomb has developed a camera lens 
for boresighting a radar antenna — in essence, this lens 
checks the performance of radar just as one’s 
vision is checked in an eye examination. 

Accuracy of this lens system easily meets the most 
extreme requirements. 

The same skills that made possible this missile track 
radar camera lens are available to assist on your project. 
Write us for full details. Bausch & Lomb Incorporated, 
Military Products Division, 99411 Bausch St., 

Rochester 2, N. Y. 


BAUSCH & LOMB 
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ULTRA-CLEAN INCUBATORS FOR M/l" BALL BEARINGS 

N/D'S NEW WHITE ROOM PROVIDES ULTRA-CLEAN ENVIRONMENT FOR M/I BALL BEARING ASSEMBLY 

N/D announces a new White Room at Sandusky, Ohio incorporating the latest technological 
advances available today. This new room provides a virtually dust-free atmosphere so neces- 
sary for the production of Miniature and Instrument Ball Bearings of high reliability. 

Environmental controls within the room hold temperature to plus or minus 1°. . . with maximum 
humidity only 40%. Final air filtration into room removes particles smaller than 3/10 micron. 

A complete air change is made every three minutes. Engineers and technicians entering the 
room are thoroughly bathed by air showers in two successive deduster chambers. 

You can benefit from New Departure’s 25 years of experience in M/I ball bear- 
ing production by calling your nearby N/D Sales Engineer. Or write Department 
L.S., New Departure, Division of General Motors Corporation, Bristol, Conn. m i ball bearing catalog 



I\l E W CD E 

MINIATURE AND INSTRUMENT BALL BEARINGS 



at the output ends of the bundle dupli- 
cates that at the input face, hatch fiber 
in the bundle, which may be composed 
of thousands of fibers, carries a small 
portion of the image. Fibers can be 
twisted or turned without distorting 
output images. I.oss due to absorption 
in the fibers is low for short lengths; 
efficiency exceeds that of a lens. 

By an unusual arrangement of fibers. 
Space Electronics believes it can multi- 
pit a single input image into many 
duplicate images. This can be ac- 
complished as indicated for a simple 
case in an accompanying rough sketch. 
Here the output race of a fiber bundle 
is divided into a multitude of squares, 
resembling a vast checkerboard pat- 
tern. The input can be imagined to be 
similarly divided into a multitude of 
squares not necessarily equal to the 
number of squares in the output. 

Then, tile order of the fibers is 
mixed. One fiber from each of the 
imagined input squares can be termi- 
nated in every output square, respec- 
tive column and row sequence of the 
input fibers being preserved within 
each output square. Recall that in each 
fiber bundle of the size under study 
(2 in. square on the original end) there 
are on the order of hundreds of thou- 
sands of fibers (depending on fiber 
diameters which may be 20 to 50 
microns or less). If now the number of 
imagined input squares is made ex- 
ceptionally large (each input square 
dimim'shingb small), the number of 
fiber samples in each fixed size output 
square becomes exceptionally high. 
This "sample" of the entire input face 
on which images arc to be projected 
makes possible the reproduction on 
small scale of each image in every out- 
put square with some loss in resolution. 

Every small square in the output 
equals in size one of the transparencies 
prepared beforehand and stored on 
film in the memory. The number of 
squares in the output must at least 
equal the number of stored transparen- 
cies so that the input replica is simul- 
taneously compared with every bit of 
slored data. 

Space Electronics believes that the 


burden of stranding and assembling 
fibers for the described multiplication 
can be eased by quasi-random strand- 
ing. In this assembling arrangement, 
the column and row sequence of the 
fibers need not be preserved in the out- 
put as long as at least one strand from 
each of the imagined input boxes ap- 
pears in each output. Under these 
conditions, the duplicate outputs are 
scrambled images, unlike their single 
originating input. 1 he elements stored 
on the transparencies must be similar!) 
scrambled for correlation to be 
achieved. Such a random mixing of the 
fibers, the company hopes, would 
simplify fiber bundle assembly and re- 
tain multiplication characteristics. 

Transparencies of areas or figures to 
be correlated later can be prepared be- 
forehand with the aid of the multi- 
plier. Transmission can be exposed 
through the multiplier and all squares 
but one m the output masked off. A 
fine grain film is exposed by this image 
of the unmasked square. The input face 
is then exposed in sequence to the 
entire set of images as the mask moves 
so it exposes a new output square for 
each exposure. Thus, the fine grain 
film will contain each of the dissected 
images on a different square. Where 
quasi-random stranding is employed in 
the multiplier, the scrambled images 
corresponding to those to be obtained 
in later flight operation would be 
secured beforehand with the multiplier 
and stored in the memory. 

Lens Mosaic System 

In its second approach to the multi- 
plication of images. Space Electronics 
uses a multilens mosaic which forms 
the multitude of identical, reduced- 
size images of the input. As in the first 
approach, these images are similarly 
cist on the prepared transparencies of 
the areas to be identified. The demon- 
stration Russian language translator 
made by Space Electronics employs 
1 .024 mosaic lenses in a 52 by 52 array . 

Practical data correlation devices 
which mav emerge from these studies 
are expected bv Space Electronics to 
be; 
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NEW MARQATRON 

BY MARQUARDT/POMONA 
Produces Instant Visual Read-Out 
From High Speed Processed Data 


Now, any eye— skilled or unskilled— can read the true, meaningful 
answers of the fastest, most complex computer, and do so at the 
push of a button! This is made possible by the Marqatron, an 
automatic data processing and display development by the Pomona 
Division of The Marquardt Corporation. Marqatron establishes 
the basis of human understanding— instantly — of the vast data 
provided by computing systems. It establishes a comprehensive 
human-machine relationshipby converting collected data into read- 
able alpha-numeric and geometrical patterns. By this, the viewer 
can quickly adapt human intelligence, decision and control over 
any and all conditions that are reported. 

The Marqatron presents commercial and military situation data 
in visual images on a cathode ray screen. Operators view this 
reporting and are able to control or alter the characteristics of the 
test or operation. 

In Marqatron’s original application in the U.S. Army Missile 
Master Program, surveillance information was converted into 
readable displays on screens enabling defense officers to make 
immediate decisions in relation to the use of all missile ordnance. 
A modified Marqatron is currently being used by Bendix on the 
Eagle Program, helping to determine the behavior of an experi- 
mental aerodynamic vehicle under specified operational conditions. 
The adaptability and the uses of the Marqatron are limitless in 
the field of data processing and display and large scale projection 
systems. New applications are now in development by Marquardt’s 
Pomona Division. For detailed data, contact Dr. Wendell B. Sell, 
Vice President, Pomona Division, The Marquardt Corporation, 
2709 North Garey Avenue, Pomona, California. 




Engineers and scientists experienced in these or related fields will 
find it rewarding to discuss their career futures with Marquardt. 
The company’s growth is a parallel to the atmosphere of challenge 
and accomplishment that has existed since the firm’s beginning. 


POMONA DIVISION 

T /^t1arquarclf 

/ CORPORATION 

2709 NO. GAREY AVENUE. POMONA, CALIFORNIA 


ASTRO ♦ COOPER DEVELOPMENT DIVISION 
♦ OGDEN DIVISION ♦ POMONA DIVISION 


CORPORATE OFFICES: VAN NUYS, CALIFORNIA I 









From the Past 


A Symbol for the Future 


For 22 centuries the Armillary Sphere has signified man's concern with the 
heavens— his pursuit of scientific knowledge. Its lasting value as a techno- 
logical tool is indicated by its use today in the planning of space missions. 
Giannini Scientific has adopted this symbol to indicate its continuing 
quest for scientific knowledge and the successful translation of the results, 
through long range Giannini planning, into practical industrial tools. 





GIANNINI SCIENTIFIC CORPORATION 


• Relatively uncomplicated. 

• Light weight. 

• Compact. 

• Potentially inexpensive. 

The inherent simplicity of the multi- 
plier. without mechanical moving parts 
or scanning devices, could make it 
attractive in several airborne and space 
applications. At present, devices em- 
bodying these techniques (especially 
fiber optics) would be expensive. If 
plastic fibers, which are available at 
low costs, could be used the winding 
operation for the multiplier would cost 
about S100, Surfaces of these fibers 
are not now smooth enough for good 
internal reflection, however. 

In the lens mosaic system the view 
angle of any lens is kept to about 0.2 
radians to sidestep excessive aberration 
problems leading to a loss of resolution. 
The ratio of the height of the object 
plane to the distance from lens to ob- 
ject plane is therefore about 0.2. To 
avoid overlapping of images the dis- 
tance from the mosaic to the object 
plane is the number of lenses in the 
mosaic times the distance between lens 
mosaic and multiple image plane. 

As in the fiber optics multiplier, an 
image representing an unknown bit of 
data is projected on the object plane 
and a number of images equal to the 
number of mosaics are simultaneously 
produced on the image plane and pro- 
jected against transparencies contiguous 
to this plane. When projected image 
and associated transparency are identi- 
cal. the light flux passing through the 
transparency exceeds predetermined 
levels and identifies the unknown bit 
of data. 

Robert M. Stewart and Frank W. 
Lehan are responsible for the data 
correlation studies at Space Electronics. 
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► Welding Avionic Modules— Making 
and instructing others how to make 
welded avionic modules (AW Aug. 24. 
1959. p. 104. and Oct. 10. p. 75) is 
one of the specialties of newlv organ- 
ized W'EMS. (Welded Electronic 
Modules) Inc.. 4S07 \V. USth PL, 
Hawthorne, Calif. The company is 
partly financed by Unitek. manufac- 
turer of welding machines, and is cur- 
rently negotiating contracts with 
Bendix Corp. and Lockheed Aircraft 
for training personnel in the use of 
electronic discharge welding techniques 
for making high-component density 
avionic modules. 

Robert S. Hood. WKMS president, 
says he and most of the company's other 
personnel worked on welded modules 
for the Titan ICBM and satellite sys- 
tems while at Space Technology Lab- 
oratories. 


► Firm Enters Defense Field— First 
small defense contract was obtained 
recently by Bissctt-Berman Corp.. off- 
shoot of RamoAVooldridge Division 
of Thompson Ramo Wooldridge. Inc. 
Company plans to specialize in re- 
search. development, limited produc- 
tion of military oriented systems and 
techniques related to intelligence, 
ballistic missile defense and bionics. 
Headed by Bernard Berman and 
Thomas B. Bissett who were, respec- 
tively. director-special projects and 
director-Signal Equipment Laboratories, 
at Ramo-Wooldridge. the corporation 
is half owned by A. O. Smith. Mil- 
waukee home appliance manufacturer. 
Firm's address is 12248 Santa Monica 
Elvd.. Los Angeles. 

► Burnout Protection Diodes— Silicon 
diodes packaged in an unusual manner 
which enables them to withstand ex- 
posure to temperature extremes will 
be mass produced starting about the 
first of the year by the new Waltham, 
Mass., production facility of Unitrodc 
Transistor Products. Inc.. Calabassas. 
Calif. Electrical equivalents of the 
1X649 and IN 540 series, the new 
diodes are packaged as follows: the 
silicon is bonded on both sides to re- 
fractory metal pins and hard glass is 
then sealed to pin and silicon, effec- 
tively making diode without a cavity. 
Coefficients of expansion of the metal 
and the semiconductor arc roughly- 
matched . The diode will not rectify 
above 500C but is extremely useful 
for transient pulse production. Uni- 
trodc says the diode can operate 
through alternate dipping into molten 
solder and then immersion in liquid 
nitrogen. 

► New Communications Company 
Seeks Business— Ryan Communications. 
Inc., newly organized Ryan Aeronau- 
tical Co. subsidiary which plans to 
specialize in communications and coun- 
ter-countermeasures has opened at 7225 
Alabama Avc., Canoga Park. Calif, and 
is seeking its first contract. Company is 
headed by Dr. bred E. Bond and Har- 
old Meyer who are co-managers of the 
Communications Systems Department 
at Space Technology Laboratories in 
Canoga Park. 

► Sign on the Dotted Line-Major 
contract awards recently announced by 
avionics manufacturers include the 
following: 

• International Telephone and Tele- 
graph Corp. will operate and maintain 
the eastern extension of the DEW line 
from Cape Dyer on Baffin Island to 
Iceland during Fiscal 1961 under a 
S1.0S0.265 contract from USAF. 

• Collins Radio Co. will supply VI II 
transmitters, receivers and navigation 
receivers for five Armstrong Whitworth 
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PIN 

POINT 

PROGRAMMING 


AMP PINBOARDS can do a host of dry circuit 
switching or commoning functions . . . permit 
numerous matrixes in one assembly. Complicated 
switching functions can be accomplished by 
simply inserting or removing a pin. 

You can use these PINBOARDS as modular 
building blocks for instrumentation applications, 
automated tooling, test equipment, data processing 
. . . any variety of size and grid arrangements 
in multiples of a basic 15 x 5 hole pattern. 
Contact springs can be bussed in any combination 
desired. And for safety, there are no exposed 
conducting surfaces on the rear side of the board. 
The conducting area of the pin is safely inside 
board before contact is made with mating springs. 
AMP PINBOARDS are factory pre wired to your 
specifications . . . with standard or special silk 
screen legends. Designed for simplicity . . . 
flexibility . . . reliability . . . with three 
amperes continuous current rating. 


Write for complete specifications. 



AMP Incorporated 

GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


AW 650 Argosy transports to l)c op- 
erated by Riddle Airlines. T he Riddle- 
order to Collins is for S9S.40S. 

• Garrett Corp.'s AiResenrch Mfg. 
Co. will produce ground air conditioners 
for use with Westinglimisc's TPS 22 
and TPS 27 search radar systems under 
an initial contract for SI 50,00(1. 

NEW AVIONIC 
PRODUCTS 


• Plug-in resistor, with banana plug 
male and female connections at either 
end, for use in computer patch boards 
or as a probe resistor, is available in re- 




sistanec rallies of 1.000 olnns to 1 
megohm with standard color code rings 
to show resistance value. Standard tol- 
erance is 0.1 % . Manufacturer: Resist- 
ance Products Co.. 914 South l'tli St.. 
Harrisburg. Pa. 


• Trimming potentiometer. Model 
'051, for operation at temperatures up 
to 1 50C. is available in resistance 
values of 20,000 ohms to one megohm 
in power rating of J watt at 50C. T he 
metal film pots provide infinite resolu- 
tion, weigh approximately 0.1 it/, and 
measure approximately Uxix0.2 in. 
Manufacturer: Bourns, Inc.. 61 '5 Mag- 
nolia Are, Riverside. Calif. 

• Silicon power diodes. Series BC-100. 
in ceramic cases designed for operation 
at temperatures up to 1S0C. are rated 
one ampere at 5uC and arc available 
with peak reverse voltages of 50 to 
1,000 v. Diodes measure 0.11 in. ilia, 
s 0.25 in. long and are available in 
numerous configurations. Data sheet 
giving application data is available. 
Manufacturer: Bradley Semiconductor 
Corp., 275 Welton St.. Now Haven 11. 

• Turns counting dial. Model 50. in 
which shaft position is indicated in 
1/100 of a turn increments. Dial meas- 
ures I IS in. diameter. 1 in. in depth 
and is designed for i in. shaft mounting. 
When a full turn is completed, the 



TWO NEW VOLTAGE-CONTROLLED 

SUBCARRIER OSCILLATORS 


For High-Level or Millivolt Signals 


When millions of dollars ride on a single missile flight, precision instruments 
are necessary to assure accurate, reliable data. In FM telemetering systems 
e-m-r subcarrier oscillators are well known as precision instruments. They 
are not equalled in linearity; intelligence frequency response and fidelity; 
efficient signal translation power gain; and stability of all characteristics 
under aircraft or missile flight conditions. 

Two new voltage-controlled subcarrier oscillators now available from e-m-r 
are the Models 184C and 199B. The 199B millivolt oscillator deviates full 
bandwidth with ±10MV into a floating, balanced, resistive input. Common- 
mode rejection is typically 120DB at DC and over 70DB to V3 the carrier 
frequency. 

The Model 184C is a rugged, precision subcarrier oscillator, packaged in a 
hermetically sealed lVi" cube. It converts high-level signals of +3, +5, -5, 
or =Vfe volt into an FM subcarrier signal with a conversion linearity of 0.1%. 
For rugged, accurate, stable subcarrier oscillators for any application con- 




Electro - Mechanical 
Research, inc. 

P. O. Box 3041, Sarasota, Florida 


CONDENSED SPECIFICATIONS 

I84C 

Input: - 2.5 Volts: or 0 to +3 or +5 Volts 
into 5*K load; or adjustable into 47K load 

Linearity: ±0.1% of best straight line for 
±7.5% deviation 

Stability: Less than ±1% drift in 24 hrs. after 
3 second warmup 

Input Impedance: 500,000 ohms, resistive 

IRIG Channels: 1-1B and A-E 

199B 

Input: ±10 millivolt for full deviation 

Output: Any preset value up to 5 Volts rms 
into 5K load 

Linearity: ±0,2% ol best straight line lor 
±7,5% deviation 

Stability: Less than ±1% drift in B hrs. alter 
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Bendix Radio Division 


“Gives us exactly the reliability 
and low maintenance cost we want” 


As an operator of large fleets since 1944— and present 
owner of an executive fleet of 42 aircraft, the world’s 
largest— Mr. Beckett knows whereof he speaks. Which 
is why he specifies Bendix-" dual VHF Comm/Nav 
systems for his Twin-Beech Model 50’s. It is actually 
the same equipment that would be used on a DC-8, 
707, or 880. 

Most business aircraft operators agree the chief 
reasons for the Bendix system's popularity are these: 
high degree of reliability, unusually low maintenance 
cost, and reduced size and weight. 

When you’re in the market for Comm/Nav equip- 
ment, find out for yourself why Bendix is 
your best buy. See your local Bendix 
dealer. Or write Bendix Radio Division, 

Avionic Products, Baltimore 4, Maryland. 





single number appearing in the viewing 
window advances while knob rotates 
less than a single scale division. Dials 
arc priced at .$5.75 in quantities. Manu- 
facturer: Spectral Electronics Corp., 
1704 So. Del Mar Ave, San Gabriel. 
Calif. 



• Microwave terminations (above). 
Model RDL.-6C. operates in 2 to 1 2 
kmc. range with maximum VSwr of 1.1, 
is available with plug or jack connector. 
Priced at 545, the termination can be 
obtained on two weeks’ delivery. Manu- 
facturer: Radar Design Corp., Pickard 
Dr.. Syracuse 11, X. Y. 


r 



applications where light weight, small 
size are required. Device measures 2J 
in. long, approximately 1 in. diameter. 
Output is 50 milliwatts nominal. 100 
mw. on special order. Modulation fre- 
quency range is 100 cps. to 200 kc. 
Standard temperature operating range is 
— 20C to S0C, with wider ranges avail- 
able on special order. Manufacturer: 
Vector Manufacturing Co., Inc., South- 
ampton, Penna. 
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Now, all-weather power in a new Crusader I 

The new F8U-2N Crusader shows how “growth 
potential” in fighter design makes sense. This all-weather 
fighter developed fast. Its basic engineering had been 
established and refined by the 500-plus Crusaders 
already with the Fleet. Their reliability and availability 
— proved by 250,000 hours of flight time and 25,000 
catapult shots — accrued to the F8U-2N. And with this 
fighter, the flexible Crusader design once again “grew" 
to incorporate an advanced engine, improved accessory 
systems . . . new all-weather power for the Fleet. 
The F8U-2N is a product of Chance Vought’s Aero- 
nautics Division, developers of missiles, aircraft, ASW 
equipment and other products for atmospheric defense. 


CHANCE 

VOUGHT 


m 


AERONAUTICS 

DIVISION DALLAS, TEXAS 


MANAGEMENT 



PERT/PEP Management Tool Use Grows 


By Philip ). Klass 

Washington — The most effective 
management tool vet conceived for 
planning and evaluating progress in 
the development of complex weapon 
systems, a tool pioneered by the Navy 
with its Polaris program, is rapidly being 
applied to major weapon systems by 
the N'avv, Air Force and Army. In- 
dustry is adopting the technique on a 
voluntary basis as its value becomes 
apparent. 

Navy calls the technique Program 
F, valuation Review Technique, or 
PERT. The Air Force version is PEP. 
•i acronym for Program Evaluation 

PERT/PEP provide military and 
industrial managers at all levels with 


computer-prepared situation summaries 
at biweeklv intervals which clearly pin- 
point critical and potentially critical 
elements in the program and their 
probable effect on the over-all system 
schedule. 

First Air Force application of PEP 
is being made on the Skvbolt 
(CAM-87A) air-launched ballistic mis- 
sile program. The technique also is 
being considered for use on the B-70, 
Dyna-Soar and other major Air Force 
programs. 

Navy has expanded use of PERT to 
its Eagle air-to-air missile program and 
to the Missileer aircraft which will 
earn' the Eagle. Navy also has told 
prospective bidders for developing its 
new Tvphon anti-aircraft missile to 
plan on using the PERT technique. 


Army is applying PF.RT to its Nike 
Zeus anti-ICBM missile program. 

Originally, PF.RT was applied only 
to major contractors on the Polaris pro- 
gram, but today more than 45 con- 
tractors in the program are using it. 
The expanding use of PERT/PEP by all 
three sen-ices suggests that within 
several years most major defense firms 
will be employing the technique on a 
mandatory basis for one or more pro- 
grams. Once a company secs its value, 
observers believe this technique will 
spread to other contractor efforts on 
a voluntary basis. 

General Electric’s Light Military 
Electronics Department, (LMF.D), 
Utica, N. Y., was one of the first to 
see the value of PERT and to adopt 
it on a voluntary basis before the de- 
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Lockheed 


The moon — lacking an erosive atmosphere — may hold the key to the 
history ot the solar system. Because of this lack of atmosphere, oceans, and 
wind, lunar explorations may help solve fundamental, universal questions. 
Logically, the moon will be the first objective in the exploration of space. 
Initially the moon itself will be photographed and instrumented; then 
manned observation stations will be established for astronomical and 
meteorological purposes. In time, the moon will serve as an intermediate 
station enroute to other planets — step by step into infinite space. 

The National Aeronautics and Space Administration’s Lunar Program will 
utilize Lockheed’s AGENA B satellite to play a significant part in 
forthcoming lunar explorations — as well as a host of other scientific space 
missions. The NASA lunar launch in 1961-62 will utilize the highly 
reliable Lockheed AGENA as second stage to carry the RANGER spacecraft. 
The AGENA will provide the extremely critical guidance and controls 
necessary to place the RANGER on the required lunar impact trajectory. 

The lunar probe application demonstrates the versatility, reliability and 
success of the AGENA vehicle in Lockheed's satellite and spacecraft 
programs. Developed for the Air Force for use in the DISCOVERER program, 
the AGENA is utilized in the MIDAS missile defense alarm system and 
the SAMOS surveillance satellite system. Noted for a record of outstanding 
accomplishments, the AGENA is credited with being the first to be 
placed on a polar orbit; first to achieve a precise, predicted and nearly 
circular orbit; first to attain attitude control on orbit; first to eject 
a reentry capsule which was successfully recovered. The AGENA can be 
modified for a variety of space missions such as navigation, geophysical 
investigations, long-range communications and deep space probes. 
Lockheed's capability in satellites and spacecraft, manifested by such an 
achievement as the AGENA, encompasses the entire field. It includes 
current and long-range programs such as interplanetary probes, global and 
space communication systems, and manned space travel. 

Engineers and Scientists; The accomplishment of such programs 
offers challenging opportunities to engineers and scientists in the 
research, design, development, test and operation phases of these programs. 
If you are experienced in work related to any of the above ar 
invited to write: Research and Development Staff, Dept. K-17, 962 
W. El Camino Real, Sunnyvale, California. U.S. citizenship or existing 
Department of Defense industrial security clearance required. 


/ MISSILES AND SPACE DIVISION 


Systems Manager for the Navy POLARIS FBM; the Air Force AGENA 
Satellite in the DISCOVERER, MIDAS and SAMOS Programs 

SUNNYVALE. PALO ALTO. VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIFORNIA 



partment became involved in the 
Polaris program. Today LMED is 
using PERT for all of its major develop- 
ment programs as well as in prepar- 
ing proposals and bids. Westinghouse 
Air Arm Division, which was introduced 
to PERT through its participation in 
the Polaris program, is also an en- 
thusiastic booster for the technique 
and is now applying it to many other 
non-Polaris projects. 

In the days when weapons were far 
less complex, it was possible for a prime 
contractor, such as an aircraft manu- 
facturer, to keep reasonably close watch 
on the progress of key elements in the 
weapon's development. Today a 
weapon system requires many parallel 
subsystem developments, each usually 
carried on by a different contractor, 
all of which must closely mesh at 
various stages in the program if it is 
to meet its timetable. 

Within each subsystem development 
program there usually arc parallel sub- 
subsystem developments, frequently car- 
ried out by different contractors, which 
also must be integrated. 

Warning Signs 

An apparently unimportant event at 
a subsystem level, which could easily 
escape the attention of an over-all 
weapon system manager, could mean 
a major system delay six months later 
unless corrective measures are taken 
immediately. 

For example, a two-week delay in 
the shipment of a tiny bearing for 
a gyroscope might seem unimportant 
to the system manager of an ICBM 
missile program. But this may result 
in a four-week delay in shipment of 
the inertial guidance system and a four- 
week delay in delivers- of the missile 
for flight test. This could result in a 
three-month delay in actual flight test- 
ing because of a shortage or launch 
facilities when the missile finally is 
delivered. 

It is the scheduling and monitoring 
of thousands of items which make up 
a complex weapon system, many of 
them involving research and develop- 
ment which itself is difficult to 
schedule and/or predict precisely, that 
makes weapon system management so 
difficult and the PERT/PEP technique 
so valuable. 

Using linear programing techniques 
adapted to include statistical (prob- 
ability) concepts, and digital computers 
to speed the analysis of interrelation- 
ships between the thousands of weapon 
System elements, PERT/PEP presides 
situation summaries which pinpoint 
these factors: 

• Critical elements at the current in- 
stant, near future and throughout the 
remainder of the program. Criticality 
is measured in terms of the probability 
of elements being available when re- 


PERT/PEP Terminology 

New words and new meanings for 
existing words are coming into use by 
defense contractors as the Navy expands 
its PERT program evaluation review 
technique and the Air Force launches 
its similar PEP program evaluation pro- 
cedure. These include: 

• PERT-ed, PEP-ed: Tire application of 
the PERT or PEP management tech- 
nique to a particular program. For ex- 
ample: The Skybolt has been PEP-ed. 
The Polaris is PERT-cd. 

• Event: The major milestones of prog- 

system. subsystem or sub-subsystem. An 
event must be a milestone which is 
clearly definable and which is reached 
and passed in an instant of time. 

• Network: A chart which gives pictorial 
representation of chronological sequence 
and interrelationships of all program 

• Activity time: The time required to 

stone) to the next event. 

• Critical path: The sequence of inter- 
connected events and activities between 
start of the program and its completion 
which will require the greatest time to 
accomplish. 

• Slack time: The maximum schedule 
slippage in an activity which can be tol- 
erated before it affects over-all system 
completion date. 


quired to mesh with related elements 
of other subsystems needed to meet 
over-all weapon system schedule. 

• Effect of slippage or gain in schedule. 
A small change in the achievement of 
an objective in one subsystem can have 
a major impact on the over-all system 
schedule, while a large change in 
another element's schedule may have 
little or no impact. Hie PERT /PEP 
situation summaries tell management 
what effect unexpected slippage or 
progress in one part of the program 
will have on other parts and on the 
whole. 

• Incompatibilities in schedules of in- 
terrelated subsystems. PERT/PEP can 
predict and emphasize potential trouble 
spots months or years before they might 
otherwise be apparent to management. 
A GE spokesman says that in practically 
every instance where LMED has ap- 
plied the PERT technique to pro- 
grams already under way. it has dis- 
covered future schedule problem areas 
which were unknown to project man- 

• Effect of trade-offs in funds, man- 
power, performance or time on over-all 
program schedule. When program or 
subsystem managers contemplate a re- 
allocation of resources, to accelerate a 
program or operate under changed 
funding, PERT/PEP can quickly give 


them quantitative figures on the effect 
of such changes on the program com- 
pletion, enabling them to make deci- 
sions on a scientific basis. 

Many of the advantages of PERT/ 
PEP stem as much from the detailed 
planning which must precede the use 
of the technique as from the subsequent 
information which it provides to 
management. 

The first step is to make a detailed 
analysis of the over-all weapon system 
development program, listing every 
major milestone of accomplishment, 
called events, that must be achieved, 
and their chronological order. This 
normally would be prepared jointly by 
the military program manager and the 
prime contractor. Each major sub- 
system contractor and sub-subsystem 
contractor prepares a similar analysis 
for its portion of the program. 

The progress milestones selected as 
events must be well-defined and should 
occur at an instant in time which is 
precisely determinable. For example, 
“begin engine tests” or "complete en- 
gine test report” would be suitable 
events, but "conduct engine tests" 
would not because it extends over a 
long interval of time. 

A very simple example covering the 
development of a new airplane, which 
Wright Air Development Division uses 
to illustrate the operation of PEP, 
lists the following major events: 

(1) Program go-ahead received. 

(2) Initiate procurement of engine. 

(3) Complete plans and specifica- 

(-1) Complete final fuselage drawings. 

(5) Submit GFAE requirements. 

(6) Award subcontract for tail as- 
sembly. 

(7) Award subcontract for wings. 

(8) Complete manufacture of fuse- 
lage. 

(9) Complete assembly of fuselage 
and engine. 

(10) Receive wings from subcon- 

(11) Receive tail assembly from sub- 

C0 (12) C Receive GFAE. 

(13) Unveil aircraft. 

Program Flow Chart 

Hie next step is to lay out a pro- 
gram flow chart, or network, in which 
the events are shown as circles whose 
positions roughly represent their chron- 
ological order. The events (circles) are 
then connected by lines which show 
interrelationships and sequence of 
events. These interconnecting lines 
represent work effort or activity needed 
to progress from one progress mile- 
stone (event) to the next. 

The next step in the procedure is 
to obtain estimates of the time re- 
quired for each activity, usually 
measured in weeks. This is the time 
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required to progress from one event 
to the next. These estimates will come 
from the best available source, usually 
as close as possible to the man charged 
with performing or supervising the 

Recognizing that engineering devel- 
opment. unlike repetitive routine manu- 
facturing operations, cannot be pre- 
dicted with great precision, PERT/ 
PEP asks for three different estimates 
for each activity: 

• Most likely: This is the estimated 
time required, assuming no unexpected 
problems will develop and that solu- 
tion will not prove easier than now 
anticipated. 

• Optimistic: This estimate, smaller 
than the most likely estimate, is based 
on the time required if everything 
goes better than one normally has a 
right to expect. 

• Pessimistic: This figure, longer than 
the most likely estimate, represents the 
estimated time if problems prove more 
difficult to solve than envisioned. How- 
ever, it does not take account of pos- 
sible catastrophic events such as fire. 

In computing the probable time re- 
quired to carrv out the program. 
PERT/PEP does not use any one of 
these three estimates, but computes its 
own expected time which reflects the 
probable time based on a statistical 
weighting of the three estimates pro- 
vided by the project engineer or super- 


Schedule Adjustments 

If the three estimates show that little 
time will be gained if things go better 
than expected, but that considerable 
additional time will be required if 
things go badly, the PERT/PEP tech- 
nique uses an expected time that is 
somewhat longer than the most likely, 
but less than the pessimistic estimate. 
If the three estimates indicate that 
there will be little time lost if things 
go badly, but considerable time may 
be gained if things go well, then the 
PERT/PEP expected time will be 
somewhat shorter than the most likely 

This expected time computation is 
made by giving both the optimistic and 
pessimistic time estimates one-quarter 
the weight of the most-likely, and 
then taking an average of the three. 
For example, if the most-likely estimate 
is 40 weeks, the optimistic is 36 weeks, 
and the pessimistic is 60 weeks, the 
expected time estimate would be 42! 
weeks. If the three estimated times 
were 20, 40 and 44 weeks respectively, 
the computed expected time would be 

This computation normally is carried 
out by the digital computer as the first 
step in its PERT/PEP operations. 

The next step in the computer pro- 
gram is to total all of the individual 


expected activity times along every 

E ossible path in the network running 
om the starting event to the final 
event. Having done this, the computer 
then examines the . total activity times 
of the many possible paths to find the 
longest, which is called the critical path. 

The critical path represents that 
sequence of activities/events which will 
require the greatest expected time to 
accomplish. There may be more than 
one critical path, or a single one which 
subsequently divides into two critical 
paths. 

The computer also calculates what is 
called slack time for each of the non- 
critical paths between initial and end 
events. Slack time represents the dif- 
ference between the total expected 
activity time required for any specific 
path and the total for the critical path. 
It is a measure of the spare time that 
exists at the moment in each of the 
other sequence of events. 

Computing Slack Time 
The computer also calculates the 
expected slack time for each event 
along many paths in the network. 

If the total expected activity time 
along the critical path is greater than 
the time available to meet the cus- 
tomer's requirements, then the program 
is said to have negative slack time. 
The number of weeks of negative slack 
time is a measure of how much acccl- 

Witli the foregoing information, plus 
customer-required completion date and 
starting date, the computer can prepare 
situation summary reports of great value 
to program managers. One particularly 
useful form is a tabulation of network 
events in order of their slack time. The 
list is headed by critical events which 
have negative, zero or little slack time, 
followed by those with increasing 
amounts of slack time. This pinpoints 
those events, and their associated activ- 

trouble. * ' tr ° U ’ ' ” P “ ttnt ‘ a 


Rigging Safeguards 


With knowledge how the PERT/PEP 



tempted to trying rigging these csti- 

Whilc it might be possible to beat the 

ployed in PERT/PEP. and the require- 
ment that the contractor report every 
two weeks whether he has achieved 
these well-defined milestones, will 
quickly disclose any attempt to rig the 



The PERT PEP situation summaries 
pinpoint for program managers those 
activities of a contractor which are part 
of the critical patli(s) and those which 
have considerable slack time, permit- 
ting the managers to shift manpower 
and or funds, where feasible, from one 
to the other. 

If a contractor proposes a change 
in the program, its effect on the ex- 
pected program completion date can 
be quickly determined by inserting the 
resulting changes in activity times and 
network events in the computer. 

Every two weeks. PERT/PEP re- 
ports arc updated with latest estimates, 
which reflect any changes that have 
taken place in the previous two- 
week period. Contractors must report 
whether or not they have accomplished 
events previously scheduled for that 
period, plus any changes in estimates 
for future events. 

These arc entered into the computer 
and it quickly calculates and prints 
out the latest situation smnmarv. 

Where the PERT/PEP situation 
summary for the over-all weapon system 
deals with major milestones in the 
program, similar networks for subsys- 
tems use a finer grain network structure 
in which the events might be termed 
yardstones. At the subsystem level, the 
events are still finer grain inchstoncs. 

Normally, the top program managers 
will concern themselves only with the 
milestone events and situation sum- 
mary, But where a problem area 
develops or is forecast in a particular 
subsystem or subsubsystem, the lower 
echelon situation summaries come 
under scrutiny. 

Complex Systems 

If weapon system developments were 
only a little more complex than the 
example given earlier, there would be 
little justification for the use of PERT/ 
PEP. But in the development program 
for the stellar-inertial guidance system 
of Skybolt, there arc about 1 .000 events 
and this is onlv one of about 45 indus- 
try PEP networks involved in the 
whole Skybolt program. 

By means of PEP. the Wright Air 
Development Division Skybolt System 
Program Office will be ablic to monitor 
as many major events in the Skybolt 
guidance system development on a bi- 
weekly basis as WADD monitored in 
the entire Navaho missile program, 
where progress reports were handled 
manually on a three-month cycle, ac- 
cording to P. R. Murray, technical 
director for guided missiles in WADD’s 
Systems Management Directorate. 

Yet the format of PEP situation 
summaries permits WADD project 
managers to quickly spot problem areas 
despite the vastly increased detail. For 
example, a month ago the PEP sum- 
mary for Skybolt revealed negative 
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give fast, dependable systems check 
for unerring flight of Green Quail 


Fast, because they arc designed for maximum readability and quick response. 
Dependable, because of their simple direct-drive operation and precise 

The RMC-Lindsay gauge is completely different from the usual pressure 
gauge. Instead of the common “C" type bourdon tube, the KMC pressure 
element is a helical bourdon coil which offers greater resiliency and longer 
accurate cycling life. Instead of the pointer being actuated through the usual 
linkages, gears, hair springs and the like, the RMC pointer is attached 
directly to the end of the helical bourdon pressure element. This eliminates 
waver and lag, wear and slippage; provides exceptional resistance to the 
destructive effects of vibration, shock and pulsating pressures. 



slack time on one small component in 
the missile's flight control system-an 
item which would never have come to 
top-level attention under previous man- 
agement techniques, according to 
Robert B. Copeland, chief of plans and 
programs office at WADD’s Systems 
Management Directorate. 

Another PEP situation summary 
revealed negative slack time due to 
shipping time for a critical item using 
conventional surface transportation. Al- 
though the shipping date is many 
months away, WADD already is making 
plans now to provide airlift for the item. 
USAF-Novy Variations 

A major difference, at present, be- 
tween Navy and Air Force in use of 
new technique is that major Polaris 
contractors send their PERT estimates 
to Navy, which performs network com- 
putations, then sends situation sum- 
maries back to the contractors. Air 
Force has its prime contractor perform 
network computation, then send situ- 
ation summaries to USAF. 

Because most major defense con- 
tractors have digital computer facilities, 
and because the PERT/PEP program 
requires only a modest amount of com- 
puter time, many Navy contractors per- 
form their own computations to cor- 
roborate those made by Navy. 

Both Navy and Air Force concede 
that some contractors were less than 
receptive to the PERT/PEP technique 
when the requirement was first im- 
posed. There was concern that it would 
increase the burden of progress reports 
and paper shuffling already imposed 
on engineering personnel. But exper- 
ience to date indicates that this is not 
the case and that PERT/PEP may 
reduce the cost of progress reports. 

Instead of requiring a lengthy edi- 
torial effort to describe the present 
program status, a contractor need send 
in only a tabulation which shows events 
accomplished and scheduled revisions 
on specific events, using network and 
event code numbers. An interesting 
byproduct advantage, \V ADD's Murray 
points out. is that schedule information 
on classified projects can be discussed 
over regular telephone circuits by 
referring only to event and network 
numbers. 

If a contractor objects to the effort 
initially required to prepare the pro- 
gram network (flow chart), it is pointed 
out to him that he has committed him- 
self to developing a complex system 
by a given date and surely he must 
have some detailed plan of operation. 
The network is only a symbolic rep- 
resentation of this plan. 

When WADD personnel read an 
Aviation Week report that certain 
Skybolt contractors were attributing 
program delays to the added workload 
imposed by PEP (Oct. 3, p. 27), they 
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decided to investigate the validity of 
this complaint. Their study showed that 
a total of 5,300 manhours had been 
spent to date on PEP, but only 700 of 
these involved engineering effort. This 
is "less than one-tenth the engineering 
manhours spent during the same period 
in authorized coffee weak time,” ac- 
cording to a WADD spokesman. 

Navv experience indicates that cost 
of PERT averages about 0.1% of con- 
tract price, slightly higher for smaller 
contracts. This cost docs not take into 
account savings and earlier weapon 
availability, intangibles on which it is 
difficult to put a price tag. On one 
smaller Polaris subsystem, where the 
total contract amounted to SI .8 mil- 
lion, the contractor charged Navy only 
53,000 for its PERT efforts and data 
over an lS-month period, according to 
Capt. K. M. Tcbo, chief of program 
evaluation branch. Navy Special Proj- 
ects Office. 

After initial familiarization with 
PF.RT/PEP, most corporate and engi- 
neering managers become as enthusias- 
tic over the technique as the military 

They find that the need to pre- 
pare program networks forces all parties 
involved to do more detailed planning 
and analysis than they formerly did. 

General Electric's LMED uses the 
technique for planning programs on 
which it is preparing proposals or bids, 
even when not required by the sendee, 
and submits the program network with 
its proposal. In at least two instances, 
LMED used its program network and 
analysis to convince a military customer 
that the delivery' date it had requested 
was unrealistic and that no contractor 
could meet it. according to an LMED 
spokesman. Westinghouse Air Am 


NASA’s Pacific Office 

Pt. Mugn, Calif.-National Acronau- 
tics and Space Administration is cstab- 
lishing a test support office at Pacific 
Missile Range headquarters here to at- 
range NASA space operations using Pa- 
cific Missile Range. 

A skeleton staff of six people nail 
lx; on duty when the test support office 
is officially opened later this month. 
The office is to be part of the launch 
operations directorate of George C. 
Marshall Space Flight Center, Hunts- 
ville, Ala., and will provide NASA direc- 
tion for the launch of Scout and Thor- 
Agcnt B1 vehicles as well as others still 
in the planning stage. The office will 
be headed by Navy Cnidr. Simon J. 
Burttschcll, assigned to NASA by spe- 
cial arrangement with the Navy. 

Contrary to the practice at Atlantic 
Missile Range, all NASA shots in PMR 
will be launched by contractor crews. 


PERT/PEP Briefing 

Navy's Special Projects office has pre- 
pared a 28-min. color-sound movie which 
describes the principles of PERT and 
how it is used on the Polaris program. 
Copies of the film can be purchased 
for S150 from Merit Productions of 
California. 100-H Burnet Avc., San 
Fernando. Calif. Navy also gives indus- 
try briefings at bi-weekly intervals. In- 
is. M. Tcbo, Special Projects Office. 
Munitions Bldg., Washington. D. C. 

Wright Air Development Division 
also holds bi-weekly briefings for indus- 
try on its PEP program. For reserva- 
tions. write to Robert B. Copeland, 
Plans & Programs Office (WWZPC), 

Wright Air Development Division. Day- 
ton, Ohio. 


Division also is an enthusiastic booster, 
both for program management and in 
preparation of proposals. 

This prompts one observer to specu- 
late that the time may be near when 
the military services will require bidders 
on major weapon system programs to 
include one or more PERT PEP pro- 
gram networks with their proposals. 
This would enable contracting officers 
and military project engineers to better 
evaluate each bidder's present under- 
standing of the problem to be solved 
and the reasonableness of his time and 
dollar estimates. 

The new management tool has led to 
considerable inter-service and inter- 
company exchange of information and 
ideas as the PERT/PEP enthusiasts 
seek to expand the number of converts. 
Wright Air Development Division 
spokesmen freely credit Navy's PERT 
program as the basis of Air Force’s 
PEP. The Navy points out that the 
Special Projects team set up in 195R. 
which developed the original PERT 
concept, included representatives of 
Lockheed and the consulting firm of 
Booz. Allen &• Hamilton. 

Navy has encouraged Polaris contrac- 
tors. who developed PERT programs 
for use on a particular type computer, 
to make these programs available to 
other companies to save them the ex- 
pense of developing their own pro- 
grams. Aerojet-General has a PERT 
program for the IBM 704. Lockheed 
lias programs for the IBM 709 and 
7090. and Sperry Gyroscope has one for 
the Univac II. 

Hughes Aircraft is developing a 
PERT program for use with low-cost 
punch card machines. 

Wright Air Development Division is 
using a Remington Rand 1103A eom- 

E uter for PEP analyses, as part of its 
imiliarization process and as a double- 


check on contractor computed situa- 
tion summaries. The computer can 
handle 4,000 events in less than an 
hour. WADD expects to shift over to a 
new IBM 7090 which will have greater 
storage capacity and operates approxi- 
mately six times faster than the 1 103A. 

General Electric's LMED has a tra- 
veling road show, explaining the opera- 
tion and advantages of PERT, which 
it has presented to other GE depart- 
ments, to its own suppliers, and even 
to some of its competitors. 

Pulsed Plasma Unit 
Fired in 18.5 -hr. Test 

Washington— Plasma accelerator de- 
veloping 0.1 oz. of thrust has been fired 
continuously for 18.5 hr. in a test of a 
repetitively pulsed propulsion system by 
General Electric Missile and Space 
Vehicle Department. 

The accelerator, which fired at the 
rate of 3,000 pulses per min., is a 
T-shaped tube with electrodes at both 
ends. Power source of 2.500 watts 
ionized nitrogen gas was injected into 
the tube, causing current to flow be- 
tween the electrodes. Magnetic acceler- 
ator exhausted the flow into a vacuum 
chamber. 

GE said the test simulated the thrust 
required to stabilize the attitude of a 
spacecraft for about two years. 
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Every breakthrough in military electronic equipment design creates 

new, complex and urgent problems in installation, modification, testing, 
laintenance and personnel training. Hallicrafters radical new 

“Blue Streak” project — utilizing quick-reaction techniques — offers 
experienced Hallicrafters support teams to assist key military personnel . . . 
pinpoints problems in advance . . . solves them on the spot 
with new levels of speed and economy. 
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Hallicrafters © blue streak project 





Image enhancement techniques are currently in experimental 
use. Applications in meteorology may include aid in interpreta- 
tion of cloud cover photographs such as were taken by Tiros I. 
Enhancement techniques can aid in interpretation of all photo- 
graphs taken during aerial and space reconnaissance missions. 
Unique image sensing methods such as radar, infrared and 
ultra-violet may benefit by enhancement. Medical and industrial 
x-ray analysts are extremely interested in the advantages which 
image enhancement may offer. Astronomers feel that these 
techniques will aid in their interpretation of photographs of the 
heavens. New applications are constantly being considered. 

If you would like to fully explore the unique capabilities of the 
RCA Image Enhancement techniques, RCA's Space Center will 
welcome the opportunity to discuss them with you. Contact the 
Marketing Manager, RCA Astro-Electronics Division, Princeton, 
New Jersey. 

If you are interested in participating in such challenging team 
efforts, contact the Employment Manager at RCA’s Space Center. 


Image Enhancement, a 
new approach to photo 
interpretation developed by RCA Astro-Electronics Division, 
brings out hidden information from visual data. The RCA Image 
Enhancement Console quickly makes visible a wealth of in- 
formation the unaided eye might not discern, by electronically 
emphasizing and/or de-emphasizing selected qualities inherent 
in any pictorial presentation. 

Here are some of the ways the RCA Image Enhancement tech- 
niques aid image interpretation and information extraction: 


• SLICING— Contrast “stretch” or video slicing provides in- 
creased contrast in a desired portion of the gray-scale transfer 
characteristics. It gives new vividness to selected details. 


• OUTLINING-This produces an outline or contour of constant 
intensity, and of either polarity, along the loci of a selected 
video gray level. It emphasizes lines or areas of equal bright- 
ness quickly and is especially useful in delineating nebulous 
objects such as cloud formations. 


• DIFFERENTIATION— This technique extracts interesting bas- 
relief effects and three dimensional light and shadow effects 
from pictorial information. It facilitates synoptic observations. 
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Higher Powered 680F Has Wide Regime 

By Herbert J. Coleman 

Newark, N. J.— Aero Commander, 

Inc., has fitted its Model 680F with 
two 380-hp. fuel injection engines that 
give the executive transport a high de- 
gree of speed, performance and built-in 

New Lycoming ICSO-540 engines 
are the major change in this latest addi- 
tion to the Aero Commander line. Six- 
teen airplanes have been delivered, at 
a basic price of SI 13,500. 

External changes arc confined to the 
low drag "speed-line" flat nacelles. For- 
ward air intakes have been lowered for 
updraft intake in which the exhaust is 
rerouted for dumping over the top. 

Flight performance is markedly im- 
proved over, say, the Commander 500A 
(AW July 11, p. 148), which is pow- 
ered by two Lycoming 260-hp. engines. 

New Model 680F has high cruise speed, 
service ceiling and useful load, plus 
power to spare. 

Engines are horizontally-opposed, six 
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cylinder powerplants fitted with fuel in- 
jection and superchargers. They turn 
two 93-in. Hartzell three-blade pro- 
pellers. Maximum gross weight is 8,000 
lb. 

Aircraft flown for this report was a 
680F— N61611X— owned by Air Carrier 
Supply, Aero Commander dealer at 
Newark Airport. With this Aviation 
Week pilot was Paul Blanton, Aero 
Commander, Inc., product manager sta- 
tioned at the company’s home base at 
Bethany, Okla. 

Weather was clear and ground tem- 
perature at 50F when we cranked up 
the engines after little priming. Left 
engine is started first. Auxiliary hy- 
draulic pump (for 500 psi. pressure) is 
activated when master switch is turned 

Starting sequence is simple. Aero 
Commander has positioned the switches 
horizontally on the upper panel so that 
the master switch is at far left; 100- 
amp. generators, boost, primers, tank 
selector and starter-magnetos follow in 
sequence to the right. For shutdown, 
the pilot merely works from the right 
to left. 

Power Steering 

The 680F features power steering on 
the nose wheel, in which slight taps on 
the rudder pedals turn the gear; more 
pressure gives braking action. It is a 
fairly sensitive system but is easy to 
master and eliminates taxiing by use of 
the throttles. There is no rudder con- 
trol on the ground. 

Center fuel tank is used for starting, 
takeoff and initial flight. Total fuel 
capacity is 223 gal. 

At the Runway 4 run-up block, we 
checked propeller controls at 1,500 
rpm. by moving the levers to full- 
feathering position on the quadrant; 
magnetos were checked for 125 rpm. 
maximum drop at 2,200 rpm. Alternate 
air source also is checked at this point; 
reaction is rpm. drop and rise in induc- 
tion air temperature. Power check is 
made at 3,000 rpm. 

Recommended takeoff procedure for 
the 680F is use of one-quarter flap and 
cowl flaps full open (electric flap 
switches are directly in front of the 
pilot). Nose and rudder trim wheels 
are overhead and indicators are on the 
left pilot panel. 

First indication of the power-packed 
6S0F performance comes on the initial 
roll. Acceleration is remarkably fast; 
rotation, Blanton said, should be at 
about 80 mph. but the airplane reached 
90 before we started the back pressure. 

Surface wind was gusty at about 20 
kt. and we were off the ground in about 
1,100 ft. with the recommended 120 
mph. best climbout speed established 
shortly after the gear and flaps were 
retracted. Takeoff power of 45 in. mani- 
fold and 3,400 rpm. was reduced to 
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36 in. and 2,750 rpm., producing a 
climb rate of about 1,500 fpm. 

At secondary climb speed of 140 
mph., the Commander was gaining alti- 
tude at a rate of 1,100 fpm. and sve 
leveled off at 12,500 ft. where, at 70% 
of power, the plane trued out at 244 
mpli. Power settings were 31 in. and 
2,600 rpm. with mixture set at auto 
lean. Fuel consumption at this power 
worked out to about 27 gph. 

In various other power regimes, the 
6S0F did slightly better than its pub- 
lished figures. For example, the 60% 
power setting of 30.6 in. and 2.500 
rpm. produced a calibrated airspeed of 
196 mph. and a true airspeed of 238. 
about 3 mph, better than specifications 
for a 10C condition. 

(Airspeed for the 6S0F must be cali- 
brated from the indicated airspeed. 


Aero Commander 680F 

Specifications and Performance 

Drv. emptv weight 4.800 lb. 

Useful load 3,2001b. 

(sea level) 255 mph. 

Maximum speed 

(15.000 ft.) 290 mph. 

Cruise speed (75% 
power. 10.000 ft.) . . 244 mph. 

Stall speed (gear, flaps 



Rate of climb (one en- 
gine. sea level) 400 fpn 

Takeoff distance (50 ft. 

obstacle) 1.380 ft. 

Unding distance (50 ft. 

obstacle) 1,330 ft. 


680F Dimensions 


Height 14 ft. 6 in. 

Length 35 ft. 1.25 in. 

Span 49 ft. 6 in. 

Tread 12 ft. 11 in. 

Cabin 

Height 53 in. 

Width 52 in. 

Length 129.5 in. 

Cn. Ft. 177 in. 


Baggage Comparti 

Height 4 

Width 4 

Length 3 

Cu. Ft 3 



COMMANDER 680F is parked near company headquarters at Bethany, Okla. 


since the static pressure tube has been 
moved rearward and does not give exact 
readings at higher speed. At 191 mph. 
indicated, calibrated airspeed is 5 mph. 
faster.) 

Most economical cruise is attained 
at 45% power, pulling 22.6 in. and 
2,300 rpm. for a true airspeed of 192 
mph. Fuel consumption at this rating 
is about 1 3 gph. 

Flight regimes tinder simulated emer- 
gency conditions are impressive. With 
the right engine feathered and pulling 
full MFTO power at 3,200 rpm. on the 
left engine, the 680F will climb at 300 
fpm. clean and holds altitude with a 
93 mph. airspeed with gear and full 
flaps down. 

There is ample shill warning, both 
in fuselage buffeting and the cabin 
horn. There is a tendency to drop off 
on the right wing but recovery can be 
made almost instantly with little ap- 
preciable loss in altitude. 

Blanton demonstrated a recovery in 
which lie put the 6S0F into a power- 
off stall, held the airplane steady with 
rudder and aileron and. using a smooth 
power advance to about 20 in., re- 
covered in less than 30 ft. 

Aileron control is excellent in all 
regimes, particularly in the stall areas. 
In one maneuver, turning into a dead 
engine, the ailerons were deliberate!) 
"aggravated" with no appreciable ad- 
verse results. 

Instrument letdown characteristics 
are very good. With 10 in. and 90 
mph.. the 680F lets down at about 
1.000 fpm.; using one-quarter flaps the 
letdown is 500 fpm. 

The airplane maintains a high degree 
of controllability in all areas. In a 30 
deg. bank, little back pressure is needed 
to maintain altitude and slight rudder 
pressure keeps the ball in the center. 

For landing, the 680F is flown down- 
wind at 120 mph. with gear down and 
half flaps. On final, flaps are placed in 
full down position and a 1 1 0 mph. glide 
established for best landing attitude. 

The low cabin configuration at first 
misleads pilots who are used to sitting 


higher in multi-engine aircraft and there 
is a tendency to level off high on the 
flareout. A couple of landings solves 

After the landings. Blanton demon- 
strated a high performance takeoff in 
which engines arc run up to 3.000 rpm. 
with brakes engaged. Brakes are then 
released and throttles advanced to 45 
in. Nose is pulled off the ground at 
about 60 mph. The Commander 
climbed at a steep angle— about 30 deg. 
-and we reached 1.200 ft. before pass- 
ing the far end of Newark's Runway 4. 
Climb speed was 110 mph. 

This aircraft was fitted with a Scott 
oxygen console, located behind the co- 
pilot on the right fuselage bulkhead, 
as part of its standard equipment. Svs- 
tem is the constant flow type in which 
an altitude gage is set to the correct 
flight altitude. Oxvgen is stored in a 
4S.S cu. ft. cylinder located in the bag- 
gage compartment. Masks arc plugged 
into seven outlets on the console. 

Wing and propeller de-icing equip- 
ment is optional. The 6S0F takes the 
Bendix lightweight inflatable boot svs- 
tem and propeller dc-icing system con- 
sists of adding rubber shoes to each 
blade. 

PRIVATE LINES 


Brantly Helicopter Corp., Elkhart. 
Ind- has increased production of its 
Brantly 13-2 helicopter (AW May 16. 
p. Ill) to two aircraft per week to cut 
a growing backlog of orders, M. L. 
Alson. vice president-sales, said the firm 
has taken orders at the rate of 12 per 
week since September and the B-2 now 
is back-ordered through next May; 
price is SI 9.980. The company now has 
30 U.S, dealers and nine more in the 
international market. Alson predicted 
production will go to four B-2s weekly 
within the next 12 months. 

Army Aviation Center has leased 16 
new Cessna Model ISOs from Dixie 
Air. Inc., distributor in Tuscaloosa, 
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products in 1960 totaled 27, with six 
selling more than $2 million worth, 
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Van N’uys, Calif.; Ohio Aviation Co., 

Inc., Portland, Ore.; Robert Graf, Inc.. 

Sales & Service, Inc.. Topeka, Kan.; 
Tulsair Distributors. Inc., Tulsa, Okla.; 

Gopher Aviation. Rochester, Minn.; 
Travelair GmbH., Bremen; Aeromcx. 



ALL OF THE EQUIPMENT, FACILITIES & SYSTEMS OF THE 

$20 MILLION 

SOUTHERN CALIFORNIA COOPERATIVE 

WIND TUNNEL 

TO BE SOLD AT 

PUBLIC AUCTION 

TUES., DEC. 13 & WED., DEC. 14 at 9:30 A.M. 

Inspection Daily to date of sale 
AUCTION TO TAKE PLACE ON THE PREMISES OF 

COOPERATIVE WIND TUNNEL 

950 SOUTH RAYMOND AVE. • PASADENA, CALIF. 
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IMMELMANN: THE "EAGLE OF LILLE” 


Just as the German monoplane reared up to loop and turn 
sideways, the EE. 2B opened fire. The Fokker E. Ill bucked 
and shuddered. In seconds, its tail section broke apart, the 
rear of the fuselage ripped off and both wings collapsed. At 
the controls as his ship plummeted to earth near Annay on the 
Western Front was the master of the Immelmann turn. 

It was shortly after 9 p.m. on June 18, 1916. Oberleutnant 
Max Immelmann, the “Eagle of Lille” had finally kept his 
date with death. The Royal Flying Corps credited 2nd 


Lt. George R. McCubbin of No. 25 Squadron with the kill. 
Immelmann had scored his first victory in 1915 while assigned 
to Flying Section No. 42 at Douai. It was there he formed a 
friendship with Oswald Boelcke, destined to become one of his 

Both men achieved fame flying the highly successful Fokker 
monoplane, first German aircraft to be equipped with Fokker's 
synchronized machine gun, a weapon that gave Germanv un- 
qualified supremacy in the air for many months. 


I Advertise i 


In the winter of 1915-16, Immelmann 
raised his score to 13 victories and 
earned Germany’s highest award for 
bravery — the Pour le Merite. In April, 
he received a Fokker equipped with three 
machine guns, but the strain threw his 
synchronization gear out of order and 
splintered the prop yvith bullets. Immel- 
mann landed the plane just before vibra- 
tion tore it to pieces. Again on May 31 
he was shot down by his own gun — but 
he survived the crash without a scratch. 

By June 18 Immelmann had shot 
down his 15th victim. That evening he 
took off for a short patrol with two com- 
panions. They met two F.E. 2B biplanes 
out on their last patrol of the day. 

Pitted against each other 8,000 feet 
above Annay yvere two of the rvar’s out- 
standing aircraft. 

The cumbersome F.E. 2B yvas remark- 
able for its sturdy construction and 
excellent field of fire in all forward 
directions. Powered by a 120-hp. Beard- 
more engine, it was equipped with a 
Lewis gun mounted on the front of the 
observer’s cockpit. 

Fokker’s highly maneuverable E. Ill 
carried an Oberursel UR II engine de- 
livering 110 hp. and mounted a single 
air-cooled Spandau machine gun. Steel 
tubing yvas used throughout the basic 
structure. 

For nearly half a century there has 
been conjecture about Immelmann’s 
death. Some sources claim that the Ger- 
man ace was a victim of his own artillery 
fire and others suggest that Immelmann 
overstrained his ship. 

In 1916, Oswald Boelcke declared: 
“Immelmann lost his life by a silly 
chance. All that is yvritten in the papers 
about a fight in the air . . . is rot!’ 

Leulnant Heinemann, who was flying 
with Immelmann when the ace met his 
death, later drove to the scene of the 
crash and examined the rvreckage. He 


after 


“Once 


aann shot hi 
But George McCubbin had the last 
yyord: “Our bullets not only got him, but 


Heritage of the Air 

One of the most inspiring chapters in 
the history of technical evolution is the 
story of the men and flying machines of 
World War I. It is the highly person- 
alized story of brave men — and the 
wood, tvire, linen, and rudimentary tech- 
nologies that converted manporver to- 
airpower. Today, Leach Corporation cele- 
brates its 40th year in electronics yvith 
the presentation of this Heritage of the 
Air series. 


Technical Director for Heritage of the Air 
is Lt. Col. Kimbrough S. Brown, USAF. 



LISA : A subsidiary of Leach Corporation serving 
■SjigEp customers overseas. With NATO activities abroad 
increasing rapidly, Leach Corporation has formed 
Leach International, S.A. as a significant step toyvard meeting 
the defense requirements of free nations. 


LISA is noyv headquartered in Syvitzerland yvith offices in 
Panama. From Zurich, LISA directs all sales of Leach products 
in Europe, Africa, the Middle East, India and Pakistan. These 
products - — backed by a 40-year-old reputation for quality and 
reliability — include electronic, electromechanical components 
and subsystems, power conversion systems, instrumentation and 
communications. 


LISA: Another step in the expansion of Leach Corporation’s 
service to aircraft and electronic manufacturers everywhere. 


LOOK TO LEACH 


LEACH CORPORATION, 18435 Susana Rd„ Compton. Calif. 



LIQUIPOMETER 

instrumentation capability 


. . . offers the dependability of long experience in both electronic and electromechanical 
instrument control systems, plus the versatility of original design. 

If you are concerned with space vehicles, aircraft, ground support units, 
or test facilities— you are invited to investigate Liquidometer. 

A new booklet outlining our capabilities is available on request. 



SAFETY 


British Accident Investigation Report — Part I: 


British Review BEA Crash at Munich 


Following is Part f of a report by an 
independent body, headed by E. S. 
Fay. set up by the British Minister 
of Transport and Civil Aviation to re- 
view Capt. fames Tiiain's representa- 
tions about a takeoff accident Feb. 6. 

1958, at Munich, involving a BEA Eliz- 
abethan transport of which he was pilot. 
A German Commission previously had 
announced its findings or the causes. 

On the afternoon of Feb. 6, 195S, the 
British European Airways aircraft G-ALZU 
crashed while taking off from the airport 
at Munich. A Commission of Inquiry ap- 
pointed by the Federal Republic of Ger- 
many duly inquired into the causes of the 
accident and issued a report dated Jan. 51, 
1959; the English translation of this report 
was subsequently published by Her Maj- 
esty's Stationery Office for the Ministry of 
Transport and Civil Aviation (C.A.I 1 . 155). 
As will amply appear hereinafter, both the 
captain of the aircraft. Capt. James Tlrain, 
and the British Airline Pilots' .Assn., 
(BALPA) disagreed with certain of the find- 
ings of the German Commission of Inquiry, 
and your predecessor, the then Minister of 
Transport and Civil Aviation, on June 10, 

1959, appointed us to be an independent 
reviewing body with the following terms of 
reference: 

"To consider the representations made 
by and on behalf of Capt. Thain with re- 
gard to the accident to BEA Elizabethan 
G-ALZU at Munich on Feb. 6. 195S: and, 
having regard to those representations and 
to the report of the Ccrman Commission 
of Inquiry on the said accident, to report 
to the Minister whether or not in their 
opinion Capt, Thain took sufficient steps: 

• "To satisfy himself that the wings of the 
aircraft were free from ice and snow; 

• "To ascertain whether or not in the con- 
ditions prevailing at the time the runway 
was fit for use; 

• “To ascertain the cause of the difficulties 
encountered on the first two attempts to 
take off before making a third attempt.” 

As soon as Capt. Thain' 's representatives 
were ready to meet us, we held a prelim- 
inary meeting with them, which took place 
on July 16, 1959, and at that meeting it 
was decided to commence the hearing of the 
representations on Sept. 28, 1959. In the 
meantime, however, certain fresh evidence 
had been submitted to the German Commis- 
sion of Inquiry with the request that they 
reopen their proceedings. In consequence 
of information received from Germany. 
Capt. Thain's solicitors on Sept. 8, 1959, 
asked us to adjourn the proposed hearing to 
a date to be fixed, and this we did. On Feb. 
17. 1960. we were requested to fix a fresh 
date for the hearing and accordingly we 
announced that this would commence on 
Apr. 4, 1960. 

At the same time, Capt. Thain through 


his solicitors expressed a preference for a 
public as opposed to a private hearing, and 
as this accorded with our own views, we 
decided to hold our inquiry in public. Be- 
fore this commenced, the German Commis- 
sion determined not to reopen their own 
proceedings and their detailed reasons for 
so doing, dated Mar. 14, 1960. were before 
us in translation. The hearing took place 
on 4th. 5th. 6th and 7th of April, I960, 
at 10 Carlton House Terrace, London. 
S.W.I. Capt. Thain was represented by 
Mr. James Comyn as counsel, instructed 
by Messrs. Evan Davies & Co.. Solicitors. 

The purpose of the hearing was to enable 
Capt. Thain to make the representations 
which it was our duty to consider. The 
representations so made took the form of 
(a) a body of documentary evidence placed 
before us, 4b) the oral evidence of a num- 
ber of witnesses, and (c) the submissions of 
counsel. It is important here to emphasi/e 
that we were in no sense a Court of In- 
quiry into the causes of the disaster, nor had 
we any statutory powers as regards evidence 
or otherwise. Our function w'as to consider 
and to test the representations made to us 
on behalf of one party alone. The absence 
of any party charged with the dutv of 
presenting an opposite view upon contro- 
versial matters might have rendered the hear- 
ing difficult, but Capt. Thain and his coun- 
sel took the course of putting before us all 
the facts in their possession, whether they 
told for or against the representations; this 
greatly facilitated our task and we wish to 
pay tribute to the objectivity and sense of 
public duty evidenced by this course of 




charter flight between Manchester and Bel- 
grade, carrying the Manchester United foot- 
ball team and journalists and others, the 
total number of occupants, including the 
crew, being 44. It landed at Munich in 
order to refuel. The captain in charge of 
the aircraft was Capt. Thain and his first 
officer was Capt. K. G. Ravmcnt, who was 
fatally injured in the crash. On the out- 
ward journey to Belgrade, Capt. Thain had 
flown the aircraft; on the return, including 
the attempted takeoffs from Munich. Capt. 
Ravmcnt flew the aircraft and Capt. Thain 
acted as copilot . In fact, Capt. Raymcnt was 
senior to Capt. Tlrain; he came to be serv- 
ing under him owing to the fact that a 
first officer originally rostered to accompany 
Capt. Thain on the flight had dropped out 
and Capt. Raymcnt came in as his snb- 


Fiight Plan 

Capt. Thain had in the past flown with 
Capt. Raymcnt but on those occasions Capt. 
Thain's rank was that of first officer and he 
had flown under Capt. Raymcnt's command. 
The aircraft had flown from Belgrade at a 
height of between 14.500 and 16.500 ft. 
at temperatures in the region of — 21C 
to — 2sC. During the descent to Munich 
through cloud, the wing deicing equipment 
was operated: this comprises a petrol-burn- 
ing heater used to supply hot air to the 
interior of the leading edge of the wing, 
and is fitted with a device which automati- 
cally cuts out operation at about 90 kt. 
and thus comes into operation on landing. 

Tile aircraft arrived at 1417 hr., i.e.. 2:17 
p.m. local time. (In this report all times 
given are local time, which was one hour 
in advance of GMT.) It was snowing at 
the time, and snow and slush were lying 
on the ground, including the runway;' the 
screen temperature was in the vicinity of 
freezing point. The aircraft made a normal 
landing and after arrival at the apron Capt. 
TTiain went first to the Meteorological Office 
for briefing on the next leg of the flight, 
and next to the Air Traffic Control Office: 
Capt. Raymcnt reported to the BEA office. 
Meanwhile, refueling commenced at 1425 
hr; the aircraft's wing tanks had a capacitv 
of 1.04)0 gal. and they were filled. 726 gal. 
being taken on in the process. Mr. W. N. 
Black, the BEA station engineer, assisted 
in the refueling, which finished at 1458 
hr. Tile wings were not swept or de-iced; 
Capt. Thain's decision in this respect will 
be examined in detail later. 

At 1519 hr., the aircraft obtained clear- 
ance to taxi to the runway, and at 1550 it 
commenced its first attempted takeoff. The 
aircraft accelerated to approximately 105 kt. 
when Capt. Raymcnt abandoned takeoff 
because the boost on both engines was 
fluctuating. Brakes were applied and the 
aircraft came to rest approximately 450 
yards from the far end of the runway. It 
received permission to back-track, returned 
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TAPCO POW ER SYSTEMS 




• Solid Rocket Motor Cases 

• Liquid Propellant Tanks 

• Other Pressure Vessels 


The Tapco Group is now producing pressure 
vessels of higher quality than has previously 
been possible in the industry. Advent of the 
unique electronically-controlled helical winding 
machine illustrated at left is part of the reason. 

This machine, designed and built by the 
Tapco Group, allows complete, automatic con- 
trol of the rate, speed, stress, and winding angle 
of each individual filament, and infinite adjust- 
ment over any given operable range. The usual 
need for design compromise is eliminated, and 
the following advantages are obtained: 


approaching within 10-15% of theoretical 
optimum stress levels around end closures, and 
1-2% along cylindrical portions. 

This capability is a new high point of 
Tapco's seven years of experience in reinforced 
plastics. Programs for the missile industry 
include the Pershing Tel blast deflector, plastic 
nozzle components for all stages and all motors 
under development for an advanced 
program, the booster nozzle and internal insu- 
lation for Super Talos, and plastic components 
for the Polaris second-stage nozzle and 
Sidewinder booster motor. 

Each reinforced plastics project at Tapco 
handled by an outstanding project engineering 
team under the direction of a program 
ager. Each customer deals directly with 
manager of his program-the man responsible 
for product quality and performance, for meet- 
ing delivery dates, and for introducing continu- 
ous cost-reduction programs after startup. 

We invite you to write or call us to help 
with your design, development, or manufactur- 
ing requirements concerning reinforced plastics 


TAPCO GROUP 

Thompson Ramo Wooldridge Inc. 

DEPT. AW-21160 • CLEVELAND 17, OHIO 

DESIGNERS AND MANUFACTURERS FOR THE AIRCRAFT, MISSILE 
AND SPACE, ORDNANCE, ELECTRONIC AND NUCLEAR INDUSTRIES 


Advanced projects at TAPCO offer excellent 
career opportunities for qualified engineers 
and scientists. Write Manager of Staffing. 
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FAFNIR 

BALL BEARINGS 

save space, assure 
actuator reliability 

i^““ 


Two of the Fafnir Ball Bearings in this AiResearch 
actuator have outer rings only % 2 " wide. There are 
five more Fafnir bearings only % 2 " in width, and 
a sixth % 2 " wide. Dimensions like these add up to 
important space and weight savings. But more 
important is the reliability Fafnir designs into 
these extra-small precision ball bearings. 

All are permanently prelubricated and shielded 
against contaminants. Exposed parts of the cylin- 
der rod bearings are cadmium plated against cor- 


rosion, and the shields are stainless steel. The 
PA-KDD bearing in the motor is stainless steel 
throughout. These Fafnir Ball Bearings meet 
necessary environmental requirements and pro- 
vide high relative load capacity. They assure 
smooth, low torque operation and have the ability 
to withstand severe vibration. 

If bearing size, weight, and reliability are impor- 
tant in your products, let Fafnir help you. Write 
The Fafnir Bearing Company, New Britain, Conn. 


FAFNIR 





With the opening of CTL's r 
Ana, West Coast manufactu 
phisticated high temperature 
plant is fully equipped and m 
heat resistant fabrications. ■ 
cessful fabrications such as 
heat shields for 
scale Jupiter 
Polaris, Titan 
pabilities in hij 


sw Western Operation at Sar 
-ers have a handy source of ; 
plastics technology. CTL's n 
mned to provide all types of hi 
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CANNON MS 


PLUGS 


MEET THE MOST SPECIALIZED AND STRINGENT DEMANDS-Cannon MS 

Plugs are built for rugged service! From general duty ground use to specialized mis- 
sile applications, these plugs fulfill the requirements of MIL-C-5015. . . are also suitable 
for many commercial and industrial applications where quality and dependability are 
required. Our full line of environmental resisting MS plugs gives you the optimum 
in interchangeability, variety of contact arrangements, and shell types and sizes. 
The MS series, MS-A, MS-B, MS-C, MS-E, MS-R, MS-K, are available from authorized 
Cannon Distributors everywhere; or write: 


CANNON 

©PLUGS 


CANNON ELECTRIC COMPANY .3208 Humboldt St., Los Angeles 31, Calif. 


function of the speed, although „ is nor- 
mally independent of speed. In the ab- 

sumed to be constant. Instead of „ = 0.03 
it is assumed that, with slush, the coefficient 
becomes either 0.06 or 0.10, i.e., the pres- 
ence of slush is assumed to double or treble 
the rolling friction respectively." 

The technical report finds that with nor- 
mal rolling friction doubled, the rolling dis- 
tance to unstick is increased by 1 10 metres 
(120 yards), and with it trebled, the dis- 
tance is increased by 270 metres (300 yards). 
The drag effect of icing, it finds, increases 
rolling distance to a given speed only 
slightly, but its effect on the lift character- 
istics increases unstick speed from a mini- 
mum of 110 kt. to 120 kt. or more. The 
Report concludes with the following sum- 

"Exact information about the takeoff 
run of the crashed aircraft cannot be given, 
since the precise runway and wing condi- 
tions at the time of the accident are not 
known. Although the takeoff calculations 
which were carried out are only based on 
more or less accurate assumptions and esti- 
mates, the following statements can never- 
theless be made, based on the results of 
these calculations: 

(1) It is very unlikely that the slush on 
the runway alone could have resulted in 

(2) Slush on the runway combined with 
icing of the wing could lead to an excessive 
rolling distance (about 1,500 metres). 

(3) The takeoff ran of the crashed air- 
craft may have approximately taken the 
following course: 

Because of the slush on the runway and 
because of the drag increase due to icing of 
the wing the rolling acceleration was appreci- 
ably below the normal value. Tin's led to 
to the fact that when the safety speed V, 
of 117 kt. had been reached, a distance of 
about 1,500 metres had already been cov- 
ered, so that the end of the rumvav had 
already almost been reached. Since, how- 
ever. due to the icing of the wing, the 
unstick speed had not yet been reached, the 
pilot could not lift the aircraft off the 
ground. As is shown by the tail wheel 
tracks the pilot evidently attempted to leave 
the ground right up to about 180 metres 
short of the end of the runway. Since no 

able for abandoning the takeoff, the 
catastrophe could no longer be avoided." 
Thain Statement 

Capt. Thain made a written statement 
to the German authorities on Mar. 6, 1958. 
The portion of the statement dealing with 
the final run records that Capt. Rayment 
opened the throttles to about 28 in. of boost 
with the brakes on, released the brakes and 
opened the throttles to full power. It con- 

"At about 85 kt. the port boost started 
to surge. 1 called "port surging slightly" 
and pulled the port throttle level back until 
the surging was arrested, the reading was 
about j 4 in. and then advanced the lever 
again until it was fully open and indicating 
571 in. The starboard indication had re- 
mained at 574 in. throughout. I called “full 
power again” and glanced at the tempera- 
tures and pressures. I then looked at the 
airspeed indicator, the speed was 105 kt. 
and I called “105," the boost remained 


Proved! New, Better Way to 
Seal Drilled Holes with . . . 



; plug: 

iROOVE 


Inserts, 


REAMED 
IRILL HOLE 


your 

castings 


Less weight f 
Less cost I 



Seal simply, positively 
Prevent costly leaks! 


Now — forget conventional, costly 
methods of sealing holes that serve 
as flow or pressure passages. The 
Lee “Pin Plug" is a cylindrical plug 
with a tapered reamed hole partway 
through its center and numerous 
small grooves on its outside surface. 
Simply place it into reamed hole 
and drive in the tapered pin until 
ends are flush. Controlled expan- 
sion causes grooves in plug to “bite” 
into casting and form independent 
seals and retaining rings. Extensive 
laboratory tests report no leaks un- 
der normal pressures, often show 
bone dry seals up to pressures of 
40,000 psi. 


Now successfully and widely used 
on aircraft and missiles — for 
pumps, servo valves, regulators, 
etc. Available steel and aluminum 
and in both long and short series. 


H- 53 dlo.-*| 



(actual size) 


SOME TERRITORIES STILL OPEN FOR QUALIFIED 
TECHNICAL SALES REPRESENTATIVES. 


Write today for Standard 
Sizes and Engineering Data 


THE LEE COMPANY OLD SAYBROOK, CONN. 
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For faster, smoother stops 


they use B.F.Goodrich brakes 



BFG disk brakes and wheels are used 
as original equipment on these high 
performance aircraft because of their 
demonstrated capacity for fast, chatter-free 
stops. The secret is a thermally balanced 
design, incorporating special 360° sintered 
metal linings, developed by B.F.Goodrich. 
This design equalizes heat distribution 
so that deceleration is smooth and 


uniform. Constant high torque is always 
available throughout the life of the lining. 
Damaging vibration is eliminated. 
B.F.Goodrich experience is now being 
applied to advanced projects — including 


the B-70 tire, wheel, and brake subsystem; 
wheels and brakes for missile carriers; and 
associated projects. For information, contact 
Dept. AW-1ID, B.F.Goodrich Aviation 
Products, a division of The B.F.Goodrich 
Company, Troy, Ohio. 


B.EGoodrich aviation products 




AIR FORCE SELECTS BENDIX 
TEST UNIT FOR 
SKYBOLT MISSILE CHECKOUT 


The Air Force Type AN/GJQ-9 
Checkout Sequence Programming 
Set — a universal, automatic pro- 
grammer-comparator — is now in 
quantity production at Bendix. It 
is designed for automatic GO, NO- 
GO checkout of the GAM-87 A Sky- 
bolt, an air-launched hypersonic 
ballistic missile manufactured by 
Douglas Aircraft Company. In addi- 
tion, the device — capable of making 
as many as 100,000 test evaluations 
— is adaptable to a wide range of 
other programmed, sequential test- 


ing and monitoring operations. 
Some functions of the AN/GJQ-9 

• Selection of stimuli control 
channels for application to sys- 
tem under test. 

• Regulation of program con- 
tinuation in accord with meas- 
urement and evaluation results, 
or holding program conditions 
as directed by tape intelligence 
and selected operating mode. 


• Operation of visual and 
printed read-out devices to indi- 
cate test data in accord with 
selected mode of operation. 

BENDIX SUPPORT EQUIP- 
MENT-TETERBORO concen- 
trates on developing electronic and 
electromechanical equipment. Sys- 
tems produced besides checkout 
devices include adaption equip- 
ment, traihing devices and simu- 
lators, and monitoring equipment. 



Previous flight control system checkout pro- 
cedures required the time of two men for three 
days in making spot static tests. This automatic 
Bendix equipment makes 750 static and dynamic 
tests in 1 I a hours. The B-58 flight control system 
is manufactured by Eclipse-Pioneer Division of 
The Bendix Corporation. 


For answers to your electronic and electromechanical support problems, contact . . . 



TETERBORO, N. J. 


ANOTHER BENDIX FACILITY: 
Bendix Support Equipment — South 
Bend, Indiana, specializes in hy- 
draulic, pneumatic, and mechanical 
equipment, including missile launch- 
ers, erection equipment, power 
generating and supply systems, 
and many other related devices. 


90-MINUTE CONVAIR B-58 CHECKOUT. 
Still another example of proved Bendix support 
capabilities is this flight-line computer-on-wheels. 



Hispano HA-200 Saeta Twin Jet Trainer 


Hispano IIA-200-R1 Snots, a two-seat advanced trainer powered by two Turbomcca 
Marborc IA turbojet engines, may find a market outside Spain. Sactn is manufactured by 
La Hispano-Aviacion, S.A. and was designed under the direction of Prof. Dr. Willi Messcr- 
schmitt. working at San Pablo Airport, Sevilla. Company reportedly has received "offers 
from abroad" to purchase numbers of its Sactas. Hispano plans to develop a supersonic, 
single-seat version of the Saeta to serve as a fighter-interceptor. 


constant at 571 in. The needle of the ASI 
was flickering slightly and when it indi- 
cated 117 kt. 1 called “V," and waited for 
a positive indication of more speed. Capt. 
Rayment was adjusting the trim of the 
aircraft. (Up to this point, while 1 had not 
looked out of the cockpit, I had not ex- 
perienced any feeling that the acceleration 
had been other than normal under the cir- 
cumstances.) The needle hovered at 117 
kt. and then dropped 1 or i kt. I was 
conscious of a lack of acceleration, the 
needle dropped further to about 105 kt. and 
hovered at this reading. 

"Suddenly, Capt. Rayment called out 
", . . we won’t make it.” I looked up 
for the first time and saw a house and a 
tree, all this time my left hand had been 
behind the throttle levers. I raised it and 
banged the throttles hilt they were fully 
forward. I believe Capt, Rayment was 
pulling the control column back, he called 
hurriedly, "undercarriage up” and I selected 
up and then gripped the ledge in front with 
both hands and looked forward. The air- 
craft's passage was very smooth as if we 
had become airborne and it looked as if 
we were slowly turning to starboard. I 
remember thinking that w r e couldn’t pos- 
sibly get between the house and the tree, 

I lowered my head and then the aircraft 
collided." 

It should be interpolated that as a safety 
measure the aircraft operated on the "var- 
iable decision takeoff technique” which in- 
volved calculating in respect of any take- 
off. firstly a decision speed (described as 
Vi) at which the aircraft would be capable 
either of continuing and taking off with 
one engine inoperative or of being brought 
to a standstill within the distance available, 
and secondly a takeoff speed (described as 
Vs) at which the aircraft should be flown 
off. In the circumstances of this take-off. 
V, was at 117 kt. and V, at 119 kt. 

Runway Slush 

The Commission accepted Dr. Schlicht- 
ing’s report, noting that "the error . . . 
according to which there were 2-4 cm. of 
slush on the runway, is of no account as 
far as the results arc concerned, because 
the expert was referring to the quantity 
of snow that had fallen, and at the desire 
of the Commission, he had undertaken cal- 
culations based on various rolling-friction 
coefficients." They stated that. "General 
flying experience and aerodynamic calcula- 
tions are thus in agreement about the fact 
that an aircraft with such a degree of ice 
accretion as the aircraft involved in the 
accident would not, in the conditions ob- 
taining at Munich on Feb. 6. be capable of 
taking off and flying within the takeoff 
area available.’’ This, however, would not 
explain the deceleration which Capt. Thain 
noted. As to this, their report notes that 
Capt. Thain could not indicate either the 
point along the runway at which he ob- 
served the decrease in speed reading or the 
point at which V, was attained, and con- 

“Judging from the sequence of his whole 
account, however, the drop in speed can 
only have set in towards the end of the 
runway. Capt. Thain stated that during the 
process of takeoff he at first only watched 
the instruments and did not look out of 
the aircraft. Only when he perceived a 
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drop in speed did he look out. He then 
saw that they were in alarming proximity 
to the aerodrome boundary. Capt. Ray- 
ment’s exclamation, made at about the same 
moment, "We won’t make it.” would na- 
turally only have been made when they 
were already in a zone of the runway where 
catastrophe was seen to be unavoidable. 
There is therefore much to suggest that 
the drop in speed occurred approximately 
at or beyond the 1,800 m. mark. According 
to captain's account, the aircraft first at- 
tained V,. maintained, for a while, the 
Speed it had reached, and only then lost 
speed appreciably. A certain interval must 
therefore have elapsed between the attaining 
of Vi and the drop in speed. At 1 1 7 kt. a 
rolling distance of about 400 m. is covered 
in 6.5 sec. and a rolling distance of about 
200 m, in 3.2 sec. The interval during 
which Vi was maintained would probably 
have lain within these values. If we pro- 
ceed from this, and assuming that the drop 
in speed occurred within the zone beyond 
the 1,800 m. mark, then it is highly prob- 
able that Vi was indeed attained between 
1,400 m. and 1,600 m., as the expert has 
calculated. 

"Capt. Thain's statements thus provide 
a certain confirmation of the expert’s cal- 
culations. as far as there can be any ques- 
tion of precise confirmation, considering 
the element of uncertainty in Capt. Thain's 
reconstruction of what happened. Under 
these circumstances the Commission con- 
siders it amply certain that Vt was attained 
between 1,400 m. and 1.600 m. and was 
maintained or exceeded at any rate to 
within the region of the 1,800 m. mark. 
Nevertheless, although the nose was pulled 
up and the emergency tail bumper was at 
times on the ground, the aircraft could not 
be raised off the ground.” 

The Commission's report notes that there 
may be some uncertainty about the ob- 
jective accuracy of Capt. Thain’s observa- 
tion of the airspeed indicator, having regard 
to the "unnerving eatastrophe" which super- 
vened. But, they say: 

“It is entirely possible that the drop in 
speed of which Capt. Thain spoke so defi- 
nitely did indeed occur. There is then the 
further doubt as to where it occurred and 


why it happened. There is much to sug- 
gest that the aircraft slowed down at the 
point on the runway at which the tracks 
of the locked wheels were visible after the 
accident. Tire loss of speed reported by 
Capt. Thain would then have the per- 
fectly natural explanation that, in the final 
section of the runway, Capt. Rayment saw 
disaster approaching and braked the land- 
ing wheels sharply. All four landing wheels 
were locked, as could still clearly be seen 
during the Commission's inspection in 
Munich. A simultaneous locking of all the 
wheels, however, can hardly have occurred 
except ns a result of braking. But if this 
were the case it is not out of the question 
that a misunderstanding between the two 
pilots played a part at this juncture, for. 
whereas Capt. Rayment (probably) applied 
the brakes, Capt. Thain, in the hope of 
averting the catastrophe at the last moment, 
did exactly the opposite, viz, (as he stated 
during interrogation), pushed the throttle 
lever forward as far as possible. Tims the 
measures taken by the crew to avert the 
accident or make it less serious canceled 
each other out." 

Commission Summary 

The Commission summarized the results 
of the inquiry as follows: 

“During the stop of almost 2 hr. at 
Munich, a rough layer of ice formed on the 
upper surface of the wings as a result of 
snowfall. This layer of ice considerably 
impaired the aerodynamic efficiency of the 
aircraft, had a detrimental effect on the 
acceleration of the aircraft during the take- 
off process and increased the required un- 
stick speed. Thus, under the conditions ob- 
taining at the time of takeoff, the aircraft 
was not able to attain this speed within 
the rolling distance available. 

“The decisive cause of the accident lay 
in this. It is not out of the question that, 
in the final phase of the takeoff process, 
further causes may have had an effect on 
the accident." 

The finding that the aircraft attempted 
to take off with its aerodynamic efficiency 
impaired by the formation of ice on its 
wings, constituted a serious criticism of the 
commander of the aircraft and pointed to a 
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The directional antenna and its mount have become symbols 
of the missile age and its advancing technology. Representing a 
challenging complex of mechanical and electronic problems, they 
demand the utmost in ingenuity and precision for their solution. 

Reeves has over ten years of diversified experience in the co- 
ordinated design and development of two and three axis antenna 
mounts and their related servo, radar and computer instrumenta- 
tion. Currently actively engaged in the DISCOVERER and PROJECT 
MERCURY PROGRAMS, Reeves has produced antenna systems for 
the TERRIER and MATADOR programs, as well as a wide range of 
mounts for other missile tracking and guidance applications. 

If your projects involve development of advanced antenna pedestal 
equipment and systems for search, tracking, guidance or control, 
it will be worth your while to contact Reeves. 
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breach of Article l"iT) of the Air Naviga- 
tion Order, 195-t. which provides: 

“Before the aircraft flies or attempts to 
fly the person in command shall satisfy him- 
self . . . (vi) . . . that the wings and control 

N e Ithcr' 0 Capt , ThaiiTnor BALPA ''ac- 
cepted the above-mentioned finding. Among 
other moves, the association, on Capt. 
Thant's behalf, submitted certain argu- 
ments and fresh evidence to the German 
Commission and requested that it reopen 
the inquiry. The gist of the Submission was 
that the evidence did not establish the 
presence of ice on the wings and that the 
behaviour of the aircraft could and should 
he accounted for by the retarding effect of 
slush on the runway, and did not point 
to icing. The fresh ’ evidence consisted of 
statements (a) by three persons who took 
part in rescue operations and stated that 
they saw no ice on the wings when, imme- 
diately after the accident, they took part 
in extricating Capt. Raymcnt from the 
wreckage, and (b) by two air traffic con- 
trollers. Erich Laas and Kurt Gcntzsch. who 
watched the last takeoff from the control 


The latter both spoke of the aircraft mak- 
ing a normal run for the first half of the 
rumvav; the uosewhcci then left the ground 
but after some distance it touched down 
again, leaving the ground, according to 


Laas. once more before the end of the run- 
way. (Gcntzsch did not speak of the nosc- 
uhcel again leaving the ground, but thought 
the aircraft rolled to the end of the runway 
and then unstuck). This was submitted as 
consistent inter alia with a nose-heavy pitch- 


ing moment caused by running into deeper 
slush or bv frozen slush retarding the free 
running of the wheels. 

The German Commission on Mar. 14. 
1960. issued a written decision that the 
facts, evidence and other points to which 
their attention had been drawn, did not 
justify the reopening of the proceedings. 
To tiiis was appended a detailed statement 
of their reasons, a translation of which was 
before us. We conceive this document, al- 
though subsequent in date to our Terms of 
Reference, to form part of the Report of 
the Gcnnan Commission to which wc 
ought to have regard and we accordmglv 

Evidence Reviewed 

The Commission first dealt with the 
fresh evidence of the rescuers; they pointed 
out that none of the three spoke of the 
part of the wings outboard of the engines 
since they were concerned with the part 
adjacent to the fuselage and their evidence 
did not conflict with the finding of the 
court. They also dealt with an argument 
advanced by Capt, Tliain that the fire- 
extinguishing powders used after the crash 
would have lowered the freezing point of 
water and would account for the absence 
of ice on the slipstream portion of the 
wings when examined 6 hr. later. This 
point, as developed before us, will be ex- 
amined later; the Commission re|ected the 
argument in the following passage: 

“These considerations put forward by 
Capt. Thain are based on the assumption 
that the wings, at least in the region of the 
engines, were so heavily sprayed with ex- 


tinguishing agents as to make it possible for 
tile melting-point of the snow to drop to 
— sC at this spot. All available reports 
regarding the fires and the activities of the 
fire-fighting services, however, show that 
these parts of the wreckage lay outside the 
main centers of fire. In the vicinity of the 
aircraft only a few minor fires on the ground 
broke out and were fought with extinguish 
ing agents. There is no indication that on 
the upper surfaces of the wings (particu- 
larly in the region of the engines) any ex- 
tinguishing measures were necessary or 
extinguishing agents deposited," 

They next dealt with a submission that 
slush or water might have collected on Un- 
its camber and, as the aircraft's course was 
not down the center of the runway, might 
account for increased retardation at some 
point. They said: 

"The fact that the runway has a slight 
camber is not new to the Commission. 
The effect of this camber is that any possi- 
ble melted snow can drain off better from 
the rumvay. On one side of the runway 
the maneuvering area shows a natural fall- 
away. On the other side special drainage 
has been constructed. Provision is thus 
made on both sides for the further draining- 
off of the water. Since the amount of pre- 
cipitation which fell prior to the accident 
was by no means great, it appears out of 
the question that any quantities of water or 
melted snow worth mentioning should have 
collected anywhere. What is more, the wit- 
ness Bartz stated that on the day of the 
accident he not only checked the condition 
of the center of the runway but also made 
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spot checks Oil both outer edges of it. lie 
was therefore able to say with certainty that 
he did not find any slush or water collected 
there.” 

The Commission reported that the state- 
ments of Laas and Gentzsch had been be- 
fore them from the outset and their observa- 
tions from a considerable distance had been 
considered, together with the evidence as 
to tracks on the runway and the evidence 
of Capt- Thain. BALPA, however, had 
submitted in writing the argument that the 
evidence of Laas and Gentzsch showed that 
the angle of attack necessary for unsticking, 
and the necessary speed for this, were 
never simultaneously attained throughout 
the entire takeoff process, and that wing 
icing could not therefore have caused the 
accident: and that these witnesses' state- 
ments suggested rather inability to unstick 
owing to restriction of free running of the 
wheels. 

With regard to this submission, the 
Commission expressed the following views 
and reasoning: 

(a) They had concluded, on the evidence 
of Capt. Thain and others, that speed V. 
was attained between 1.400 and 1.699 in. 
and maintained or exceeded to 1 .S00 m. 
The question to be considered was there- 
fore whether between 1.400 and 1.S00 m, 
the aircraft attained the necessary angle of 
attack for unsticking with clean wings. 

(b) It was highly improbable that, so near 
the end of the runway. Capt. Rayincnt 
would not have attempted to unstick. 

(c) A witness named Meyer, whose state- 
ment was appended, observed the track of 
the emergency tailwheel up to about 100 
to 150 metres short of the end of the run- 
vvav-he had walked back about 40 metres 
along the runway and could not sec the be- 
ginning of the tailwheel track, and: 

"It is thus .confirmed that before the 
1.800 m. mark (i.c. over the rolling distance 
on which Vi was exceeded) the aircraft had 
the angle of attack otherwise necessary for 
unsticking, for a period not precisely ascer- 
tainable but at any rate ample.” 

(d) The evidence of Laas did not conflict 
with the above as he saw the unsticking 
of the nosewheel towards the end of the 
runway; Gentzsch was clearly wrong in 
thinking the aircraft unstuck, and if his 
.tatement negatived the unsticking of the 
nosewheel before the end of the runway, 
the track of the tailwheel showed him to be 
wrong. Of the statement that the nose- 

die of tile runway, they said. "If vve assume 
that this observation is correct (and the 
over-all impression made by the statement 
as well as the witness' experience suggest 
this), then vve must ask ourselves whether 
his statement really differs decisively from 
those of most of the other witnesses. Ac- 
cording to the Commission's former and 
present opinion, this is not the case, for 
when this witness speaks of unsticking in 
the middle of the runway, it does appear 
that the nosewheel first left the ground for 
a short time at about 900 m. and very 
soon afterward (Gentzsch says 60-100 m.) 
touched the ground again. Laas could not 
say exactly where the nosewheel afterward 
left the ground again, but he stated that it 
occurred, at any rate, before the end of the 
runway was reached and that lie had the 
impression that it was primarily only a qncs- 



Airborne Converter 


Airborne teletype frequency-shift converter. 
Type 700B-1. permits up to 100 words per 
minute teletype service in aircraft equipped 
with single sideband or AM radio receiver. 
Converter, which is completely transistor- 
ized. will accommodate floppier shift for 
aircraft speeds up to 600 kt. Device, which 
provides single channel of half-duplex serv- 
ice, is contained in a I ATR size case, 
weighs 12 lb. Manufacturer: Collins Radio 
Co.. Western Div., Burbank. Calif. 

tion of putting the nose down in order to 
gain speed. This indicates that the second 
part of his statement tallies with the obser- 
vations of the other witnesses and that they 
merely disregarded the first brief unsticking 
of the nosewheel at 900-1.000 m. In other 

agreed in principle that the nosewheel 
unstuck within the second half of the run- 
way, towards the end of the runway. All 
the statements, however, including that of 
Laas, are vague, inexact and mutually at 
variance concerning precisely for how long, 
on what section [of the runway] and at what 
angle of attack this occurred. The reason 
for this uncertainty would lie. on the one 
hand, in the fact that the aircraft was al- 
ready at a considerable distance from the 
witnesses and. on the other hand, that 
in assessing all these statements it must be 
remembered that when watching the take- 
off the eye-witnesses did not yet know that 
it would culminate in an accident and they 
consequently did not pay conscious atten- 
tion to every detail of the takeoff process. 
If these points are taken into consideration, 
the statements of all the eye-witnesses can 
easily be brought into line with the con- 
clusion in (b) and (c), viz. that the pilot 
tried to unstick the aircraft between 1.400 
and 1,800 in.” 

(e) The Commission therefore concluded 
that the assessment of the witnesses' state- 
ments failed to show that the pilot did not 
try to unstick although between 1.400 and 
1.800 metres V, was exceeded and V.- al- 
most attained. 

Further Evidence 

The Commission further dealt with the 
evidence of Laas and Gentzsch as to the 
earlier unsticking of the nosewheel in the 
following passage. This is a matter to which 
vve attach importance and the Commission's 
observations are given in full: 

"The statements of the witnesses Laas 


of attack which 

" t. Thain's ten 


and Gentzsch also fail to justify the further 
opinion advanced that restriction of the free 
rotation of the under carriage [wheels] 
(Fahrwerkshcmmung) (whether due to 
slush or other causes) might have been a 
contributory cause of the accident. The 
observation that the nosewheel left the 
ground for a short time at about 900 m. 
but soon afterward touched down again 
can be explained by the fact that V. had 
d and Capt. Ravmeu ' 

i perhaps app 
somewnat excessive. Capt. 'I 
that a "nose-heavy pitching moment" might 
have come into play here. can. it is true, 
be accepted in theory . This is contradicted 
in practice, however, by the fact that any- 
braking action which could have put the 
nose down against Capt. Ravment's will 
must have occurred abruptly and Capt. 
Thain would have been bound to have be- 
come aware of it physically, or. at any rate, 
from the speed reading. His statement, 
however, makes no mention of it. Another 
point telling against this is the fact that 
the aircraft afterwards gained speed nor- 
mally. exceeded V. and almost attained Vs 
as Capt. Thain mentions in his statement. 
It is out of the question that the sinking of 
the nosewheel observed by Laas and 
Gentzsch at about 1,000 m, should be iden- 
tical with the drop in speed from 117 kt. 
to 105 kt. observed by Capt. Thain. since 
from the sequence of events in his state- 
ment it can be seen that this drop in speed 
can only have occurred just short of the end 
of the runway." 

The Commission finally dealt with a fur- 
ther submission by BALPA that, in the pre- 
vailing conditions, 5 n 
have been p 


which 


ring thi 
Munich. They 


the . 


slush had turned completely to ice. as 
the aerodynamic assessment of the aircraft's 
performance did not depend on whether the 
layer was wholly, or only partially, ice. 

high altitude flight w 
them. 


.•ass 


At the public inquiry it was submitted 
on behalf of Capt. Thain that vve should 
give an affirmative answer to each of the 
three questions posed in our Terms of Ref- 
erence, Of these, the first (whether Capt. 
Thain took sufficient steps to satisfy him- 
self that the wings of the aircraft were free 
from ice and snow) occupied the greater 
part of the time spent in the hearing. 
Capt. Thain's counsel accepted that if in 
fact ice had been present on the wings dur- 
ing the third and fatal takeoff attempt, it 
would be difficult for us to say ‘yes' to this 
question, and he led evidence and submitted 
arguments with a view to establishing that 
no ice was or could have been present on 
the wings at that time. This involved invit- 
ing us to say that the findings of the Ger- 
man Commission were wrong in this re- 
spect. We refer later to the question of the 
extent to which vve feel our Terms of Refer- 
ence enable us to disagree with those find- 
ings. but vve say at once that this was clearly 
a relevant submission and was one properly 
put in the forefront of Capt. Thain’s case. 

Counsel also appreciated that a finding 
by us of no ice would not conclude the 
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UNIVERSITY-INDUSTRY COOPERATION The Bendix Systems Division 
is developing electronic equipment that resists damage from nuclear radia- 
tion. This program is being carried out with the aid of experiments conducted 
in the nuclear reactor of our next-door neighbor, The University of Michigan. 
Bendix staff members also participate in the University’s teaching program, 
while faculty members play important roles in Bendix projects. In addition, 
nearly one out of every three Bendix engineers is taking advanced work at the 
University. This university-industry cooperation offers new kinds of career 
opportunities for better engineers and scientists at Ann Arbor. 
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THANKS, MONSIEUR CORIOLIS, BUT WE PLAY IT STRAIGHT! 


Your theory is a little complicated for us. Rather than work in rotating coordinates and 
compensate for your famous acceleration, we avoid the problem. Our guidance system plat- 
forms are stabilized in inertial space instead of rotating Earth space. The result is simpler 
guidance system computations for missiles like Titan. If you are challenged by reducing 
classic theory to practical hardware, and have a BS, MS or PhD in Physics, ME, EE, or 
Math, please contact Mr. C. A. Allen, Director of Scientific and Professional Employment, 
7929 S. Howell, Milwaukee 1, Wisconsin. 
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Electronic Systems 
Engineers 


here is your opportunity to join an expanding 
center of advanced electronic systems capability— 


T he Columbus Division of North American Aviation, Inc., 
is a center of electronic systems capability. It is the 
designer and builder not only of aircraft— such as the A3J 
Vigilante and the T2J Buckeye— but also of missiles, radar 
antennas, radio telescope systems, seat ejection systems, 
special support equipment for future systems— such as the 
Minuteman.and other diverse products.The Columbus Divi- 
sion is also the center of extensive advanced R & D projects. 
Here, there are unlimited opportunities to contribute to 
advanced technology— and to forward your own career. 

Currently, the Columbus Division has openings for Elec- 
tronic Systems Engineers. These engineers will assume 
responsibility for the development of electronic equipment 
for advanced weapon systems, lb qualify for these posi- 
tions, a background in one or more of the following fields 
is required : 


Data Processing and Handling 
Design of Electronic Checkout Equipment 
Design of Electronic Packaging (Internal) 

Design of Logic Digital Computers 
Design and Development of Transistorized Circuits 
Development and Design of Antennas (Airborne and 
Ground Based) 

Development of Microwave Systems 
Digital Programming 

Operations Research 

Radar Systems Design 

Reconnaissance Systems 

Semi-automatie Electronic Test Equipment 

Servo-Systems 

Solid State Devices 

Systems Analysis 

VHF-UHF Antenna Development 


Electronics Engineers who are qualified, through education 
and experience, and who are seeking better opportunities to 
technically express themselves in any of the aforementioned 
fields, please forward resume to : 

Mr. W. D. Mclvcrs 

Engineering Personnel Supervisor, Box AW-221 
North American Aviation, Inc. 

4300 East Fifth Avenue 
Columbus 16, Ohio 


THE COLUMBUS DIVISION OF A 
NORTH AMERICAN AVIATION, INC. 


wings were wet with melted snow, but 
there was no trace of snow adherence at 
any point: "When I was up on the wing, 
the wing was quite clean and as the snow 
was contacting the wing the snow was melt- 
ing immediately on contact." Capt. Drain, 
on leaving the control office, met Capt. 
Rayment and afterward walked toward the 
aircraft and. in his own words, "studied the 
snowfall on the starboard wing." 

His evidence continued: “f had to wait 
till I got fairly dose before I could really 
identify’ any snow, and when I got close 
to the leading edge or to the wing, I saw 
a thin Rim of partially melted snow’ on the 
wing. It had thawed in places, and I could 
see the water from the melted snow run- 
ning off the trailing edge right the way 
along. I continued walking toward the 
door, and found that two airport hands were 
trying to pump some water into the aircraft, 
but they had not got a suitable connection 
for the water hosepipe, and the chap could 
not stand up because of the slush on the 
ground. I stood there assisting him, and 
at the same time, with my face toward the 
direction of the trailing edge of the star- 
board wing. 1 suppose I stood there for 
about three minutes or perhaps four min- 
utes." His position at that time, he 
added, was between the fuselage and the 
starboard engine nacelle, and during the 
three or four minutes he watched the 
thawed snow running off the trailing edge 
of the wing. Refueling had then ceased. 
Die third witness on this part of the matter 
was Robert Wiggers, a refueler employed 
by the fuel company, whose written state- 
ment to the German Commission said "Re- 
fueling took place in driving snow. I 
noticed that the inner section of the wings 
was clear of snow, whereas there was snow 
lying on the outer sections." 

More Observers 

During the second period when the 
Elizabethan was stationary on the apron 
<1559 to 1556 hr.) it was observed from 
the second floor of the terminal building 
by three, perhaps four, persons attending 
the Air Navigation Services School at the 
airport. Die three were Siegfried Schom- 
bel, Hubcrtus Wollncr and Johannes Bo- 
gen; the fourth was Heinz Dsmcr, whose 
statement docs not indicate his position. 
All four made statements that they ob- 
served the starboard wing from about 50 
yards distance and saw snow lying on it. 
The German Commission attached par- 
ticular weight to the statements of Schom- 
bel and Wollncr, who gave oral evidence 
before them. Scliombel's written statement 
includes this observation: “After the me- 
chanic had given the "all dear" signal for 
taxiing, the snow remained lying on the 
wings, in spite of the slipstream. It was 
stickv wet snow," Wollncr stated "I can 
testify with absolute certainty that there 
was wet snow on the outer section of the 
right wing. I cannot remember if there 
was any snow on the center section." Die 
photograph mentioned above was taken by 
another student at the Air Navigation Serv- 
ices School and the print, which we exam- 
ined, is consistent w-ith the above state- 
ments. Die wing surface is of unpainted 
metal, with the exception of the lettering 
and of a narrow band of anti-corrosive paint 
behind the engine exhaust. The photo- 
graph shows a distinct change in the color 
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of the wing surface at the edge of the 
propeller slipstream, the outboard portion 
showing white while that behind the pro- 
peller is darker; moreover the registration 
letters do not appear in the print, cither from 
some photographic effect of refracted light 
or because they were covered by snow. 
Diere were three ice indicator marks on 
the starboard w’ing, narrow' black lines 
painted on the forepart of the wing, out- 
board of the propeller slipstream, and ex- 
tending some distance back from the lead- 
ing edge. These arc visible in the photo- 
graph. plainly so at the leading edge but 
becoming less distinct as the eye proceeds 
across the whig surface. 

Mr. Black did not examine the wing sur- 
face at this period. He walked round the 
aircraft but the wing surface was above 
Iris eye level. (As the German Report ac- 
curately stated “from outside the aircraft 
the wing surfaces cannot be seen at all from 
the front unless one stands in a raised po- 
sition. and from the rear they can be seen 
only from quite a distance.") When the 
aircraft taxied away and reached a sufficient 
distance for the wing surface to lie seen 
Mr. Black observed, according to his recol- 
lection. that the mainplane was dear of 
snow except for the wing tips. 11c told us 
be could not explain why there should be 
snow on the wing tips and not on the rest 

Capt. 'l'Siain did not leave the cockpit 
during this second visit. Speaking of Capt. 
Rayment and himself, he said "We both 
kioked out of our respective windows and 
studied our respective wines and wc found 
that we had lost that very thin film of par- 
tialis melted snow- which 1 had observed 
waiting out to the aircraft, and from my 
seat the wing appeared quite clean." The 
engine nacelle interrupted his view of the 
inboard portion of the wing, hut lie could 
sec the ice indicator marks and further out- 
board; his eye level was below the wing level, 
but he could sec the leading edge, and, 
because of the curvature of the wing, he 
could also see the upper surface for the 
first tenth or twelfth part of its width, l ie 
emphasized that of the part of the wing 
within his vision he could sec the metal 
with no snow' upon it. 

It may be possible to deduce the pres- 
ence or absence of wing icing immediately 
prior to the accident from observed facts 
as to (i) tile performance of the aircraft 
on its filial run, or (ii) the condition of the 
wings after the accident. We deal later 
with the first of these sets of facts but can 
say at once that no useful conclusion as to 
icing can in our view lie drawn from them. 
The second, however, is of prime im- 
portance: the German Commission attached 
considerable importance to deductions from 
what was ascertained after the crash, and a 
large portion of our Inquiry was taken up 
m submissions and evidence designed to 
show that the German conclusions were 
in this respect erroneous. 

Wreckage Inspection 

The evidence of Capt. Reichel, the West 
German Chief Inspector of Accidents, and 
his two assistants as given in the German 
Report, has already been summarized above. 
Their inspection of the wreckage was made 
by the light of arc lamps 6 hr. after the 
accident, and of the intervening period slight 
snowfall was recorded in the first 11 hr. 


and moderate snowfall thereafter. Die 
temperature at 2200 hr. was — 3C. Wc 
were told by Mr. Jones and Mr. Kelly that 
the evidence of the Ccrman investigators 
was that they brushed powdery snow off the 
wings in places and exposed a layer of ice 
underneath. We inquired how the depth 
of that ice. stated as 5 mm., was measured, 
and we were informed that it was not meas- 
ured. According to Mr. Kelly's evidence 
"Capt. Reichel . . . described how he had 
sw ept the snow off with his hand and found 
a rough layer of ice. Diat was all lie said 
to begin with. Later on ... he was asked 
to give some estimate of the depth or thick- 
ness of the ice and lie said 5 mm. ... 1 
understood Goetz to say he examined the 
wing at one or tw’o places simply by pushing 
his "hand underneath the snow and feeling 
about with Ins fingers and lie said at certain 

of ice under the snow." 

News Film 

Mr. Kelly had seen a news film, which 
chanced to have been taken at the time 
of the inspection, showing Capt. Reichel 
brushing powdery snow off the trailing edge 
of the w’ing; he said "it would be possible 
to state that there was a layer of rough 
ice there, but I should not think yon could 
make any accurate assessment of its depth 
without taking some such action as digging 
a pin in it or scraping it off and measuring 
it. and 1 have not heard that that was 
done at all." No evidence was proffered 
to us to controvert the German finding 
that the ice layer had not blended at all 
with the superimposed snow . As to the 
finding that there was no ice under the 
snow’ in the place behind the engines, the 
only criticism offered was that the whole 
wing was not examined but that the find- 
ings were based on "spot checks" made, ac- 
cording to counsel, in seven different places, 
and that these might be insufficient for the 
formation of a true picture. 

Wc think that the primary facts as found 
by the German Commissions must be ac- 
cepted, save that the depth of the rough 


ice layer is not established as 5 mm. and 
may have been substantially less. Diese 
findings of course relate to a time at or 
after 2200 hr. Wc also had the evidence, 
in written statements, of the three indi- 
viduals who took part in rescue operations 
and whose testimony had been furnished 
to the German Commission after their 
Report. Karl-Heinz Seller, aircraft me- 
chanic of the German air force, in the 
process of freeing Capt. Rayment from the 
cockpit, climbed first on to the fuselage 
and then on to the starboard wing between 
fuselage and engine; lie crossed this wing 
to its trailing edge, near the fuselage, where 
lie got down. lie said "While I was doing 
this I did not notice any deposit of ice on 
the fuselage or on this part of the wing. 
I was wearing rubber boots, I am particu- 
larly inclined to assume that there was no 
deposit of ice, because if there had been 
I would probably have slipped. I cannot say 
whether there was any ice on the wings out- 
board of the engines, nor did I notice any 
snow on the wings." His father, Otto 
Seffcr. employed in the airport traffic serv- 
ice. stood on the upper surface of the fuse- 

because everything was smashed up.” Gcrd 
Skwirblics. PA \ aircraft engineer, opened 
the port side of the fuselage, near the 
pilot’s scat, with an axe. “At the spot at 
which I opened up the fuselage, there was. 
for certain, no ice, Mv companions were 
wearing rubber boots and were moving about 
on top of the fuselage, near the cockpit, 
without slipping. From this I conclude 
that there was no ice on the top of the 
fuselage either. Whether there was ice or 
snow- on the wings, I cannot say, 1 was not 
looking for that. But I seem to remember 
that the leading edge of the wing was free 
of ice." Diese statements tend to estab- 
lish that there was no ice behind or inboard 
of the engines immediately after the crash, 
which is not in conflict with the findings of 
the investigation at 2200 hr. 

( Part II of this report will appear in 
a subsequent issue or Aviation Week. ) 



Model Shows Proposed BEA London Terminal 


Entry to the new British European Airways terminal at Kensington, London, as shown 
on this model, will be bv a roadway raised to second-floor level on a steel and concrete 
deck. Building will be 96-ft. high and will cost $9.9 million. Subway will run under the 
structure. Designer is Sir John Burnet. Tait & Partners. London. 
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GAS TURBINE 
ENGINEERS 
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New, Important 
Openings at 
Martin for 
WEAPONS 
SYSTEMS 
ENGINEERS 

Expanding missile and space 
programs such as Titan, Apol- 
lo, and Dyna Soar have cre- 
ated a number of immediate 
openings for senior engineers 
and specialists with five or 
more years experience in the 
following fields: 

AERODYNAMICS 
LIQUID ROCKET PROPULSION 
STRUCTURAL DYNAMICS 
STRESS ANALYSIS 
THERMAL ANALYSIS 
GUIDANCE & NAVIGATION 

Also several positions for 
engineers with two or more 
years experience. 

• Work in the environment of 
the leader in missile/space 
technology. 
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LETTERS 


Czech Centrifuge 

I noted with extreme interest your nota- 
tion of "Czech Centrifuge Turns at 6 Mil- 
lion rpm,” (AW Oct. 10, p. 59). 

It may be of interest to note that in early 
1956, a centrifuge was built and operated 
by a co-worker and myself to a speed of 
over 1 million rps. or 60 million rpm. This 
device was then used for the remainder of 
the year to obtain dat3 on the self diffusion 
rates of metals at room temperature using 
rotational speeds of 1 2 and 24 million revo- 
lutions per minute for periods of several 
hours. This was also a magnetic suspension 
and drive device with the rotor operating in 
a vacuum chamber. 

Could it be that our foreign friends read 
our open literature and use it for their own 
investigations while we are so busy churning 
ont "new" data that we haven’t time to re- 
view published information until it is forci- 
bly called to our attention by our friends? 

This may be another example of our 
friends’ "firsts" but it certainly lends 
thought to the idea that some of our pre- 
viously published infonnation may still be 
useful and should not be passed off as old 
hat. 

LCDR J. J. Connelly, Jr., USN 
Chevy Chase, Md. 

Noise Suppression 

In your issue of Nov. 7 on p. 146 you 
published a letter entitled “Jet Noise Chal- 
lenge." This letter contains some mistaken 
notions, both technical and ethical in na- 
ture, which I would like to correct if pos- 

Your writer quotes Dr. Bolt as saving 
"science offers no panacea for protecting 
communities against aviation noise." Your 
writer then goes on to criticize America’s 
scientists and engineers for being unable 
to overcome the noise produced by |et 
transports. Me further goes on to make 
the claim that “if a more efficient in-flight 
suppressor . . . cannot be produced ... it 
is because the powers-that-be are more 
willing to ignore the feeling of the thou- 
sands of airpert-arca residents across the 
country than to tackle the challenge at 
hand." 

Let us examine these statements. Quiet- 
ing a jet engine is a particularly simple 
matter. An extrcmelv effective noise sup- 
pression technique consists of filling the 
tailpipe with reinforced concrete. I am 
sure your writer, unless he is an inveterate 
railroad commuter, would rot anprove of 
this solution because of the mechanical 
interference it produces with the perform- 
ance of the aircraft. 

Obviously then, the solution to the air- 
craft noise problem must be weighed not 
only in terms of its effect on the noise 
produced but in terms of its effect on air- 
craft performance. Dr. Bolt’s testimony 
simply pointed out that with present tech- 
niques and with present knowledge the 
thrust penalty which an efficient suppres- 
sion system provides, requires a concomitant 
increase in engine power which, in turn, 
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increases the noise and the cost of aircraft 
operation. Thus, at the present time, a far 
more fruitful approach is the programing 
of operations to minimize the disturbance 
produced by the noise rather than the noise 



the somewhat childish idea it attempts to 
convey, concerns the financial motivations 
of the firm of Bolt Beranek and Newman. 
Inc. Not only is Dr. Bolt no longer an 
emplovc of his firm, a connection which 
he felt ethically impelled to sever in order 
to devote his attention to the National 
Science Foundation (an organization from 
whom Bolt Beranek and Newman. Inc.. 
neither solicits nor accepts funds because 
of similar ethical considerations), but the 
ultimate misstatement of our having 
"reaped a financial bonanza through the 
simple device of making noise surveys . . .’’ 
reflects a lack of knowledge of the fact 
that less than of this firm's income 
is connected with airport noise surveys. 

We hope that this "Glide Slope Resi- 
dent" will be educated and/or reassured by 
the above facts. Should he have further 
questions, and wish to reveal his name, we 
will be most happy to answer them. 

Jordan J. Baruch 
Vice President 

Bolt Beranek and Newman, Inc. 
50 Moulton Street 
Cambridge 38. Mass. 

Fluorine Rocket Fuel 

There are today many dis-ersc R & D pro- 
grams in the aerospace field. I am convinced 
that many of them, including the oxvgeu- 
hvdrogcn rocket, nuclear rocket. Dyna-Soar. 
and the supersonic airliner should b; greatly 
accelerated over their present slow, leisurely 
development rate. 

However. I think that one of these pro- 
grams, the fluorine-hydrogen rocket, should 
be canceled. While the specific impulse of 
this combination is slightly higher than for 
the hvdrogen-oxvgcn case, the difference is 
not large.' Fluorine is an extremely reactive 
substance, and lining the tankage and plumb- 
ing against its chemical activity would 
be difficult. The exhaust product, hydrogen 
fluoride, is a deadly poison gas. while water 
from a hydrogen-oxygen rocket is harmless. 
Furthermore, nuclear rockets should become 
available almost as soon as hydrogen-fluorine 
systems could be developed, and these have a 
still higher specific impulse. With both sys- 
tems available, the better performance nu- 
clear rockets would be preferred, and the 
fluorine powerplants would probably rarely 
be called upon. 

Frederick Pilcher 
Lawrence, Kan. 


Shared Authorship 

The article “Scientists Study Space Pilot 
Automation" by Erwin J. Bulban. which 
appeared in your issue of June 27, has just 
been brought to my attention. The sum- 
marization of our work was quite precise 
and factual. I was, however, seriouslv dis- 
turbed by the failure to include mention of 
my co-author. 

Manfred Clynes was a full co-author in 
every sense and he shares equal credit and 
responsibility for the ideas propounded as 
well as the matter of their presentation. 
I would deeply appreciate it if note of this 
could be made in a future issue of Aviation 
Week in order to set the record straight. 
Nathan S. Kline, M.D. 
Director of Research 
State of New York 
Department of Mental Hygiene 
Rockland State Hospital 
Orangeburg. N. Y. 

Stratocruiser Statistics 

As an avid reader of your magazine for 
over 10 years, I have only praise for it — 
regarding the consistently interesting and 
comprehensive presentation of usually very 
accurate factual information as well as the 
workmanship of the magazine itself (c.g., 
proofreading, layout, etc.). 

Yet. is it possible that the average 
Northwest Airlines Stiatocmiser passenger 
would have taken one of these great, big, 
comfortable planes for a trip of only 22 
mi.? (Shortlines, AW Sept. 12, p. 52.) 

Herbert Popper 
Consulting Engineer 
Electronics Laboratory 
General Electric Co. 
Syracuse, N. Y. 

(Instead of 62 million passenger miles, 
the item should have read more than 62 
million plane miles. In spite of the nice 
compliment above, this is an error which 
was not caught in the copyreading. — Ed.) 

X-7 B-29 Retires 

Starting on p. 58 of the Sept. 5 issue of 
Aviation Week, you have an article by Mr. 
William S. Reed concerning the X-7 missile 
research program carried on at Holloman 
Air Force Base, New Mexico, by the Lock- 
heed Missiles and Space Division. This was 
quite an interesting and informative article, 
especially to this museum. 

The B-29 aircraft, serial number 44- 
S6402, which Lockheed used at Holloman 
for the major portion of this X-7 program 
has been donated to this museum by the 
Air Force and has been flight delivered here. 

1 thought it might be interesting for you 
to mention, as a follow up to the article by 
Mr. Reed, the final disposition of the aircraft 
at the expiration of the program. Congratu- 
lations on the top magazine in the field. 

Howard G. White 

President 

The Aircraft Industries Museum, Inc. 

Louisville, Ky, 
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CLIFTON PRECISION OFFERS 

SIZE 8 SYNCHROS 

OF GUARANTEED 

5' (~ ) ACCURACY 



Extreme uniformity and thermal stability 
are maintained in these premium synchros 
in all electrical characteristics— and espe- 
cially accuracy. 

They are high temperature resistant units 
and retain their stable characteristics over 
a temperature range of— 55°Cto+125°C. 
Exposure to +150°C is feasible for short 
periods of time. 

These are production line units — not se- 
lected. Delivery is in 45 days; prototype 
quantities immediately. 


TYPICAL DISTRIBUTION CURVES ON LOT OF 1200 UNITS 





For additional information, call or write our Sales Department, 5050 State Road, Drexel 
Hill, Pennsylvania, MAdison 2-1000, TWX LNSDWN, PA. 1122(U) — or our Representatives. 

CLIFTON PRECISION PRODUCTS CO., INC. 

Clifton Heights, Pennsylvania 

ENGINEERS — loin a pioneer in the rotary components field. Write David 0. Brown, Director of Personnel. 







Triggering the Navy’s Polaris. Scheduled to be carried by 
the Navy's latest nuclear-powered submarines, Polaris will extend 
American deterrent missile capability to every corner of the globe. 
Polaris is armed and fuzed by Avco. 


Avco 


AVCO CORPORATION, 750 THIRD AVENUE, NEW YORK 17, NEW YORK 


UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS . . . WRITE AVCO TODAY. 


